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This thdaia is concsrotd with th* •mplricsl 
sstimation of th# dwmaad, productioii and. cost fimetioa' 
for Indlsn Papsr Industry! by makiag uas of tht ti«s S' 
datfi for ths i^riod l%S-64. Th« rols of thtss fuacti^; 


Writing F«|Miri 
l4l Fapsrbosrd. 
sseh of thSAS 






Th« demand for nawsprlnt, othar printing ®ncl writlnft; papars 
and total papar and paptrboard has baen takan as a function 
of tha national incona or non-faria national incoma, numbar 
of studanta and tha prica of tha ralavant catagorlts of 
papar and paparboard* For tha ramalnlng two citagorias i*e« 
wrapping and miacaXlanaoua papar and paparboard, tha damiid 







was, howt<v«r, nerglnal. for all practical purposaa 
both th# typtit of fits w#r« found squally acccptabls* 
Howsvtr, in th« cans of certain other categories of 
paper cuch as wrapping and ulscellaneous papers, 
paperboard and total paper and paperboard, th# linear 
fits were statistically better than the log fits# 



labour inputs were found to be of the order of 0*64 and 
0«36 reapectiftly* 


Estitwtes of the cost functions hare also been 







the poriod yndier a tudy and that, iifaro found conaiattnt 
with th« tstlraatta of th« production functions, Th« 
•atimatoj^ of th« coat functiona anablad us to moasura 
th« affect of the input prices on coat of production In 
the industry* Tht total cost of production waa virtually 
Intlastic with raspact to prices of capital, labour and 
fuel inputs. Only for th# prica of aatarlal input, tha 
cost alaatlcity was found significantly high, varying in 
uagnituda around 0,65» 



CHAPTER I 


THr. liCL E PAPE h INUU 'TRY AND . Ui. L,<E OF THE ..TUDY 

I'Ujmr, in its various forms ana qualltitia has a 
varicjty of u;i«s. It ia th« basic msans of cominunicatioii 
ana aejaimination of information# records aimoat ail the 
econo sic, social ana political transactions ana survus th« 
neeas of art, litarnturn ana science in pr^ aorving the groat 
legacy of human knowlu *gs for future# It carriua the symbol 
of value In the form of money ana certificates and provides 
the means for wapping and packaging, a large numbwr of 
products. It has got numarous other uses listing of %ihich 
is a difficult task. Some of them are, however, given in 
the appendix of this chapter# Being used for cultural as 
well as for in iustrial purposes paper has com# to be regarded 
as one of the prime necessities of modern life# The 
consumption of paper in percapita terms, is now consiaeracl 
ts a measure of the dev«lo,pment and progress of civil i,/,ntlon# 
The percapita consumption of paper ia very high ia the 
developed countries like U#B«ii#, Bweuen, tanaaa, U.K*, anu 
Japan etc# as com}>ared to the imderaeveloped countri%»8 like 
India, Indonesia, Burma, Jordon and Kenya etc. In other 
words, as we will see later on, percapita consumption uf 
paper ulsplays a very high degree of coi relation with the 




purcj^f ili* incu .© v*.'<ich is usually taken as n- « 3 ur\- of the 
rcijiu. .ic 'leveloi i 5 i;nt of a nati^n. 

jn ¥iew of tiie inaiapunsttbie role of p«ipur in .awa'-rn 
ci vil IzmI io«> the paper iruustry naa acq.*ir®ci aw im, ortant 
I'Oijitloii in the {aenui’acturiiig injuatrios of tha worla, from 
the point of view of value aaued, the inuustry ranks if^ithin 
first IJ major manufacturing inauatriws in most of the 
aevulopod countries such sa u*K#, fraince, Germany, 

oanaoa, uwev«en, Jr'inlana, Norway, Nev.^sealnnu, Japan and Austria 
in finianu, Norway, owe^-en and Ganada, p«iper industry ia 
almost a leading industry in the manufacturing sector. In 
the daveloping countries of Asia and tho Far hast, Latin 
America anJ hastern fcurope, paper industry is relatively i 
behind in ranking but it is coming up rapidly {U.N.t. 1963). i 
Although there are differences in the ranking or degree of 
development of the paper industry in different countries of ; 
the world, it is trufly world wide in scope. i 

The imiortance of paper industry can best uu I 

understood in the light of its spectacular growth uuring the : 
past two centuries. The uevelopment of modern papur industry [ 
st-’^.ed froia the bugianing of Ivth century ^hen the paper ; ( 
machine was inveitted and manufioturlng pioeeasos fur the 
conversion of v«ood into paper pulp were discovered. Lines | 
then the industry has mad® a rapid progress in different parti 



of v.uriu. for examfl**., toaay y.o.A. ij; th«,' pai'er 
pr--.. *cinf C'*untry In the world. In this country aurinf tho 
p^'rio . 1^*9 to 195^* alone, growth in the pi.j.*or industry was 
nbout 6“' tJmes of its 1^99 level as efninst 3? tinitis in the 
rnMiui'-ict-ring sect r s» « whole (Britt, I 964 )* This 
spectacul.'sr fro'^th of the paper industry in the U.a.A, ana 
similarly in oth<-*r parts of the world has been the result 
of incrnnsiny; deniinU for paper ana paper board oriainf, from 
tho economic development. Recent trends in the growth of 
world paper industry, particularly after the second world 
war, reveal some interesting features which farther highlight ; 
the importance of paper industry in a growing world. 

in table 1.1 we have presented the average annual : 
rates of change in production for paper industry and for the 
entire manufacturing sector in different zones of the world 1 
covering the period 1938*61. Fro® the table we find that 
during this period and in its different segmonts (1938-4^ ; 

1948 - 53 , 1953*58 ana 1958-61) paper industry grew faster than ; 
the antira fsonufaeturlng aectfr in Europe, Africa, Latin 
America, Asia and the Far East Cexcluding Japan) and C-ccinl&i* I 
In the other hand, in Northern North America consisting the 
U. '.A. and Canada, the industry grsw at slower rates. On the | 
whole in industrially developed countries the growth of the | 
industry was slower as compared with tha growth of the I 

manufacturing factor as a whole, but the position in tha i 


i 


deviloiinf or less inaustribli. ed countrisa wi-a Ju.'.t rtv.rao. 
In th«3<? coantriea pro'nifth of the paper in.aisiry s faster 
t,h« 2 i of the niLnufacturinf sector. In ¥it)v. of the 

in ortont role of paper in the society, froKth of the paper 
Iniustry in the early phase of induatrlalization as expfiriencei 
by t.h# present developed countries in 19th century and recentl; 
by the uevtloping countries, seeias to be quite natural. 

In the post-war pepiou, eapaciaiiy, curing the 
periou 19>1-61, uenana for paper ana paper board has increased 
rapidly throughout in ti*e ».urla» The rates of increase in 
the denand, however, differed i'rom country to Cvuatry* As 
shown in table 1.2 in Asia ana the Far b.ast the annua, average 

.... * Jt ^ m , . « ji* * » 




an*i paperboard and not ita rate, we will finci tht de¥*'l©paci 
count rien ffir ahead of the developirif countrien. Table I .4 
shows the facts. In l'’l33t production of paper and 
paperboard in the ^tilte-t State# was llS^*; thounan.l metric 
tons an comt^art I vdth 122 thousand ^netric tons in InJla# In 
1^66, United States produced 4 O 696 thousand metric tons as 
apalnat 6 I 4 thousand metric tons by In^ia. Similarly, growth 
in the proviuction of paper ana paperboaru in other aew«ilop®d 
countriea since 19^>3 was far ireatur than that of India or 
any other aevsloping country* in lybb (or prior to that I 
more that 00 ;;^ of world production of papor ana paperboard was 
shared by 10 developed countries only, among them was 

at the top having 39 . 47 > share followed by Canaut 1 ,.*a 7 > and 
Japan 7*9^^* keraaining seven countri s haa l.u3 to 4*33?k 
shares (Kefi Table 1.4J* During the period 1950-62 the 
percapita consumption of paper has increased from 3$2 to 453 | 

lbs. in U.U.A.; from 102 to 233 lbs* in U.K.; from 22 to 126 
Iba. in Japan and from 60 to 186 lbs. in West Oermnny * oimllnr 
trends were soen in the growth of percspita consumption of | 
paper in oth«r developed countries (Britt, I 964 , Chapter !)• | 

On the other hand, increase in the percapita consumption of [ 
paper and paerboard in developing countries was «»xtr«)i«ly ' [ 
low* In India, for example, it has incrotsed by 1*4 lbs* j 

i.e, from 1*3 to 2*7 lbs during the period 1950-51 to I 

■ ■ ■ ■ I 

1961 - 62 . The extrsordinary growth of the percapita conouaptitj 


i 

0 

in countries ita«lf inaicatus the itifjier p.rowth 

of th* ir paper induatr)' . 

th« trends in the growth of wox'ld paper industry, 
we !flay conclude that it Is a ’growth industry’ that ia, the 
industry has a tendency to grow with the econoraic progress 
of H nation. From the crosssectional data given in Table l*‘j 
we can statistically verify this conclasion. In the table 
we see that countries with high ranks in percapita income 
also have high ranm in percapita consauption of paper, in 
other words, there is a pNOsltive rank correlation of a very : 
high degree {u.V?) between these two variables# bimllarly, ; 
we find significantly high degree of rmk correlation betv»etii : 
percapita Income and percentage share of paper industry in 
value added by the raanufacturing sector (H»0.5ib| or total 
niffluer of persons employed in it Ch*0*59)* On the basis of 
thaae correlation coefficients^ we can say that as economy 
of a nation develops (increase in percapita inconel, the I 

demand for paper and paperboard Increases because of the i 

e^^i'anflion of paper using sectors such as education, busineso 
and industires, rei^ulting in the gro%#th of the industry* 

1*2 Evolution of Hoders ...F.a,Mi.r...IMu.str,y i,n feiii t ; 

The beginning of large scale paper industry in India | 
dates back to 1^32 when the first paper nii.1 was establiahtd ; 
by hr* Carey at beranpore in West iJengal. This venture, I 



? 


ht.'jover, aftar « few years, Meanwnile in liic? 

aaot.ht:r paper :ai*l nsaaeti as the Koyal J’aper i'iiila waa 
ssta./lishea near jualley in lieng^il and the machine of 
Serampore mill was also transferred to this mill in 1S7J. 
In ll!Sl the Upper India vouper Mills started functioning 
at juucknow in u.I', and in ltS4 the Titagarh Paper Mills 
at Calcutta, Soon after, the ueccan Paper Mij.la at Poona 
Cl>^i?7) and the dengal Paper Mills at RaniganJ UP89) came 










toufh coT^petition from abroad, ao th« Government of India 
gr;.int®d protection to it undsr the Bamboo Paper Indwatry 
Act ’.'1th thlB, the industry entered the second 

j,«ha8e of develoiaenti, The production rose steauiiy from 
33'I''P^ tonnes in ly2<* to ^J200 tonnes in The 

second ’.vorld l»ar became the turniiig pulnt I'i^r tim Indian 
paper industry and in « way supported its expansion. By 
1947 the industry was strong enough to maintain Its growth 
and face the world competition. Hence the protection 
grantea to it in 1925 was withdrawn. Inapite of this, the 
growth of the industry was very much imprea.'.ive in the 
poat-lndepenuen« « period. This was the third and moat 
important stage in the growth of the industry in India. By 
1950 the production of the industry increased to 10B912 
tonnes per year which was almost double of the 193^-39 level. 
From 195G to I 96 B the industry has recorded about bOO^ 
gr^^wth as against 300^ by the industrial sector as a whole in 
th« country. This extraordinary growth of the industry was ; 

due to Inoreaae in demand for paper and paperboard and the : 

planned efforts of the nation for the davelopisent of i 

industries at a whola. At present the industry Iriae acquired 
the status of a major Industry in the country with bright : 
scope for further growth. ; 

i*3 F.u.turt F.,ro.8Pict,a ol ; 

IIHUtMli. 

Funettone t \ 

As we have mentioned above, during the last twenty yeart 




the Indian paper industry has rasde ¥ery rapid prt'ftre s 5.n 
the wake of rising demand for its products. There is no 
doubt that the industry will continue to grow in future in 

resj onae to the likely growth of paper using sectors such 
as education^ mass-communication, busineis and industries 
in tho country* In this context the important thing is to 
Know the rate at which the industry should grow, so that 
its future production can be planned in auch a way to avoid 
the litfalls of scarcity as wall as overproauction. This 
can be known by estimating the damand function for paper 
and paperboard in th.. country, Planning also raquiras 
information regarding the input-output relationshif and 
bthaviour of the cost® with respect to output of the 
industry. Vital deciaions regarding the establishment of 
new units and expansion of old unit® should be taken on 
the basis of such information* Technological progress has 
been an tnpcrtant feature of modern industrialisation and 
it is nect sary to asses its role in increasing the 
production of paper and paperboard in tha country, #*or 
all this additional Infonaatlon namaly, the input— outr>ut 
and cost -output relationships, we need to derive the 
production and cost functions for the Indian paper industry. 
The cost function in a sense, is a reduced form of the 
production fuiiction. It reveals the same thing in a 
different way as the production function does. At the same 
time, it telle us about the effect of Input prices on cost 
of production# This information which is very much 



ssifnificant in the context of national planninf am b« 

};ro¥ia««i only oy the coat function. Hone® there ia a 
n««'u lor iittinf, in thia function for the Indian paper 
industry. Ihis, alon^ with the empirical estimetea of the 
demand and production functions, for the industry, will 
greatly help ua in en¥iaaging the future grovfth of the 
industry in the country# 

There it no aingl® study covering all these aspects 
of the paper industry in Indio # ..pacific aaj’CCts of the 
industry, however, have ueoi. atudiet^ in a ucattcrod manner 
oy certain institutions aucn an f.ii.u. Sl K.t.A.u.d. Lven 
theais suffer fro® atwe lAfflitations, The •oliswitia of the i 
deMand functions nave seen Ksaue Oy tne r..u.o* Clyu2^, ; 

N.d .A.ii.Ji. Il-yoy^ and (iyoyl# The first two studies 

covered the period 1943 to 19^3. They are now out of uate* ; 
The third one has heen conducted quite recently# It covered I 
the period 1951-19t5t# In this study the main focus woo on I 
Panic raw matwriitl requireaents of the industry considering | 
the future prospects of the demand for paper end j’laperhuard | 
in the country • To forecast the demand for different i 

categwries of paper and paperboard in the country, some demand 
functions were fitted, in which the percepite cona*-mption 
of pjupor and paperboard was taken as a logarithmic function 
of the percapita income alone. Although the use of per- 
capita Income as the sole axp lane tory variable for per- 
capita d«iuind of paper and paperboard was quite comuioa iit 
most of the studies for developed countries {Ref; Chapter 4. 




i...vn ^ for ua it lot-ks so-nnwhat v.-ry much cru««. 

-Lnaii, t«c««8« of th« nigh ma..u illoteracy (73> tccordinf. 
Conauii/ vho wholt of th« poi-ulation ia not a roluvant 
^5«and *acior lor papsr and paperboaru, A batter approach 

tn« utmaad functions for paper and paperutard in the 
^untr,, tiuuld be to uae the variables In agi^regato forra rather* 
their rnrcapftna aa done In the NGAESt study. Apart 
the riuti-mnl incot^e ao’»'e other relevant tJtraand factors 
06 thf; nu.r. <ir of lltiiratos or st’sientn, prices and trend: 

1*1 i ' I 1 f I 

0*3C be incor-oratad in the f’npirlcal r^atlnates of 
da.Tand functiona for paper and paperboard In the country* ■ 

I ,|^ § 1 1 *■ V 5 

•«u three atwdles cited abevt the ccnnurnttlon series ^ 
^intrent categoriti of paper and pajerboard hate been : 
uoritea fro* the 'Monthly statistics of Production’ data : 
uhapter 2 for details) which excludes the output of 
small acale sector of the industry. They are. thus, 

|» ki I !««, '*1 , ' “ f , 

US y undorostlmat^d consumption series and, therefore, I 
demand function® derived from th«s ere not vury much 

reiiebia. I 

Estimates of the production function for the i 

ihduatry v»er® mad® by Murti end Pastry C 19571 » leon Her i 

and others* {Jadi C1970); butt (195:); uimn ! 

^^7); l^lgcn&than (1970))# - These studies are mainly based i 

on actional data for limited purpose of the enquiry* I 

"^**05 give conflicting results* For ejsjtmpl®, Murti and Sastry : 
Show conatent returna to scale prevailing in the industry i 


but irof. ioh shows increasing returns to scale* 

aet.^j.l stattj of affairs has not yet been ostaulished fully 

for the inaustry, particularly .'-ith the time us’ricR data. 

In tl'''’ lonf run, manufacturinr process ea una»?rpo changes 
c.f’oau'ie of the technological progress. Hence the results 
of a lonp run production function for the industry may be 
quite diffarent frem Its short run counterpart. 

in %iev wf ti.o limitatlci.j or defect i of tlie exiatting 
atu.itiw on uiw.and ax*d j rod action functions fer t’la Indian 
p..p%r i:iau:.-ry, thaxc i;- neid for a fre.-h 'ittJy of th€3« 
functl.. n:' ifcith t^s tima aeries uata. This is thi objactive 
cf this stud), fcatir«%t,lon of the cott functl n f»r the 
industry which I© alfsoat untauchiu ao far will also b® a 
part of thi® utud>. Thus, what we aisi at is a comprehensive 
otudy focussed on the Industry as such estiinatiun of the 
demand, production and cost functians together from the 
-.ame set of data. 

for , the.. dtudv ; 

Aa mentioned above, the purpose of this study is 
to eatlwat® the demand, production and cost functionr* for 
the Indian psp^r industry. For this, the plan of the .itudy 
iii as follovej 

In Chapter 2 we Mill be dealing with the data for 
the atudy. Chapter 3 will have the background information 
rtgarulng the growth and structural changes in the industry 


r .r tn».' pkjrioa iy48-D/** in Uhipters 4,*> wnu ww will 
bit u^iiling with the of the henand .pix-ituctlon 

luKi coal functione respect ively. Fine 13 y in Chapter 7* 
ti'i** .'umrary and conciuaiona will be presented. 



Tabl« 1.1 


ATerage Annual Growth (^) of Industrial Production 
(Value Added at 195^ Prices) 

A Comparison of All Manufacturing & Paper 
Industry in Different Zones of the World 


Period 

World^ 

Indus- 

trialized 

Count- 

ries 

Less 

Industria- 
lized 
count - 



Northern 

North- 

Amerlca 

America 


Alll t»aper^ 


Paper 

All Pater 

__Ail _ 

_Papei!__ 

All 

Pape 

1938-61 

5.0 

4.9 

4.9 

4.8 

5.6 7.6 

5.5 

5.2 

5.8 

6.8 

1936-41 

4.2 

3.6 

4*3 

3.6 

3.7 4.2 

8.1 

6.2 

5*8 

6.4 

1948-53 

6.9 


7.1 

6.3 

4 • ^ 9 • 0 

6.2 

4.7 

4.0 

4*4 

1953-58 

3 *'4^ 

5.0 

2.9 

4.7 

9.1 12.2 

0.3 

3.C 

7.8 10.0 

1958-61 

7.Q0 

6.7 

6.9 

0.6 

7.4 9.1 

5.4 

5.2 

5.8 

6.7 

Period 

Africa 

Asia & 
the 
Far 
East 


Asia & 
the Far 

East 
(Exclud . 

^ Japan) 

Oceania 

Europe 



Paper^ 



All_....,_,..Pap®r^_. 

All 

Pdper 

All,, 

PaBtr 

1938-61 

5.6 

NA 

6.4 

8.2 

5.0 8.6 

4.3 

10.8 

4.0 

4.3 

1938-41 

NA 

-3.3 

-5.2 

1.2 

3.1 3.6 

11.6 

- 


- 

1948-53 

7.1 

32.6 

12.5 

26.3 

4.7 11.9 

5.8 

13.9 

7.8 

8.3 

1953-58 

5.5 

9.1 

11.7 

10.4 

10,5 13.6 

5.1 

10.5 

6.4 

6.9 

1958-61 

3.8 

9.1 

19.4 

19.2 

9.2 13.5 

2.6 

3.8 

7-3 

7.5 


Notes: 1. ’All* means All Manufacturing excluding Mining & 
Electricity Generatinn. 

2. ’Paper’ means Pulp & Paper Industry. 

3» ’World’ excludes UoSE and Eastern Europian Countries 
because the data for these countries was not comparable 
with that of others. However, the average annual growth 
of Pulp and Paper Industry in these countri a during the 
periods 1950»60, 1953-5^ and 1956-61 was 8.65b, 7.75b, and 
7,4;^ respectively. 


contd . • • 




1.7 


4 &. 5* ln<iU5tri«li®«id countries «r« those for which valut 

«<j i«a per-caoita in msnufact urinf. indi:uitry was 4 (u.h.l 
dar!np 195^. iiocording to this dsfinition th« 
couiitrif^a failing In the categories of ’ induatrialiasd’' 
and’lcss-industrislised* are; 

j .tQunit.ri.tg : North afflsrica European 

hcononic uommunity, European Free irauc* Area; 

Oceania and Japan. 

Less «in d..- striallifd,. Countries ; Africa (excluding Jouth 
Africalj Latin Aisericaj Asia (excluding Japan) ; and 
.iouthern huropt (excluding Italy) y 

For Hat of countries grouped together in different 
senes, the source nientioned below can be referred* 

Source: U.?i: Growth of V/orld Industry l93S-i9olj 

Internttional Analysis k Tables; New York, l9o3; 
pp. 15b-35S. 



Tabltt 1*2 


Growth in hecordedi wons-mition of hoper &. it,.perboaru 


■quantity: .'lillion Toan®y 


l^§y«.52 190U~‘62 



- i _3L_ 

d g.riau:ai>Uim 


Lurop® 

U w • ki » h • 

North A-n@rlc« 
L«tin Amtplca 
Africa 

Asi«f« Pacific 

World Total ; 

Ca) Nawaprint! 
turopa 
U » » li » 

North America 
i»Atin America 
Africa 

Aaiat. Pacific 


i0,99 (24.9d) 
1.63 C3.?i 
27. 2« (ul.5) 

l.U {3.3J 
0.3« (0.90) 
2.62 (5. 9) 

44.33 (100.01 


2,03 (22.31 
0.22 (2.4) 
3.73 (63.01 

0 a 42 (4*6) 

o.oa (0.9) 

0.61 (6.8) 

9.09 (lOO.O) 


22.8? (29.3^) 
3.47 (4.0) 
37.37 (48.3) 
2.03 (3.4) 
0.82 fl.Ot) 


10. 

.1? 

(13 

.10) 

77.33 

(100.0) 

4 > 

, l6 

(28 

. 6 ) 

U 

.43 

(2. 

VI 

7 

• 1 2 

(49 

.11 

0 

*73 

( 3* 

0) 

0 

.17 

( 1 . 

4) 

1 

• 89 

(13 

.0) 

14 

.50 

(100.0) 


r.VtXagv 

natc of 
Growth 
1931-61 

.-.III— 


7.6 

7.9 

3.2 

6.2 
8 *0 

14*5 


5.7 


7.4 

7,1 

2.2 


3.7 
7.4 

11.9 

4.8 


■^orld Totals 






CTal)}''’ 1.?! coa.i,} 



2 


- 3 

i 

... 

(1 ' i tP.fr rj’ifit 

ing k Writing Papers 




Lurarm 

2.37 

(29.6) 

4.?9 

(34.0) 

7.3 

U 9 ,J 4 ,1 m l'\ m 

0.34 

( 4 . 3 ) 

0.73 

(5.2) 

7.6 : 

North A’nerica 

4.40 

(55.2) 

6.3t 

(45.2) 

3.7 ; 

America 

u,25 

(3.1) 

0 . 4 I 

(2,9) 

5.1 

Africa 

Q.Ob 

(0.1) 

O.lt! 

(1.3i 

4 A# 

Asia &. Pacific 

0.55 

(t.7) 

l.ol 

1 lu « 4 1 

X 1« • If. 

World Total 

s 7.9? 

1 i . J # y ) 

i4.ua 

(lUJ.U) 

5.9 ; 

(c} Industrial Papers 
including Paperboard 





Lurope 

6.60 

(24.2) 

13.92 

(26.6) 

7.6 i 

U* *5 eE 

1.0? 

(3.9) 

2.32 

(4.6) 

8.1 

North Auerica 

17.14 

(62.91 

23.69 

(46,9) 

3*4 

Latin America 

0.7? 

C2.6) 

1.46 (3.0) 

6.6 1 

Africa 

0.24 

(0.9) 

0.47 

(0,9) 

6,9 1 

Ania If Pacific 

1 « 46 

( 5 . 3 ) 

6.67 (13.6) 

16,4 1 

World Totals 

27.27 

(lOO.Ol 

46.75 

(100. 0) 

6.0 1 


.Not©; in br^cksta show percantage share in world congujnptioii 


Sourca: UnasylYaj Wood: World Trends and Frospecta, ¥ol* kv’ {1,2| 

80-Bl, i 960 , page 27-26: Quoted in b.d.K.K; Fulp 
& Paper; Prospects for 1975 (Stat«iiit V, page llo) 
iew Delhi, 1969* 



Tablt 1*3 


ina«x l-hrabers of induitrial Production (Value Added at 
l‘>5e j rices] ii* 10 Main Paper Producing Countries of 

World 

Index 1951^ - 100 



Average Annual 
Growth Eatea 
1950-60 6.4 


5.3 5.2 3.0 5.^ 3.5 


^2 

100 

95 

f 

93 

0 

100 

100 

100 

4 

10? 

104 

107 

6 

109 

114 

117 

-9 

113 

* 

m 

5 

3.0 

5.5 

fk 

jLy »%j 


Fott Mot*? 1 ’Air mean# All Manufacturing Indu»td»s excluding Minii 
2* ’Paper’ laeans Pulp k Paper Industry. 


O' 






1:1 

(Taol® 1.3 conta# 



1 




„AU§1K 



HREBI 

All ' ' " 

IdUU ' 

Y<!; r 


Kapi^r,,. 


Papir,, 

- m 

PaPfcT„. 


Pa,Pfr 



i^nsn 

' . _ 






16 

17 

_ A^i 

19 

20 

21 

194^* 



74 

66 

35 


18 

16 

66 

40 

1949 

* 

- 

70 

63 

48 

51 

24 

23 

63 

42 

1950 

. 

gti 

32 

76 

57 

53 

30 

31 

62 

44 

1951 

- 

- 

38 

80 

65 

64 

43 

43 

70 

54- 

1952 

- 

. 

92 

77 

64 

60 

46 

49 

73 

56 

1953 

m 

35 

99 

33 

64 

69 

57 

62 

74 

57 

1954 

76 

63 

92 


74 

36 

63 

63 

79 

63 

1955 

31 

79 

104 

95 

33 

94 

63 

78 

36 

75 

1956 

33 

91 

103 

100 

92 

95 

34 

90 

94 

78 

1957 

94 

99 

103 

99 

98 

101 

100 

102 

97 

36 

195« 

100 

100 

100 

100 

100 

lOQ 

luo 

100 

100 

100 

1959 

105 

106 

114 

no 

106 

105 

126 

126 

103 

114 

I960 

116 

130 

1.17 

ill 

113 

116 

161 

147 

120 

136' 

1961 

128 

133 

118 

117 

124 

113 

193 

17? 

123 

143' 

Avwrsf:® Annual 
Growth Katas 

3 7 50-60 • 

3.6 

3.9 

m 


18. 3 

16.8 

6.8 

11 


Sourc#: Growth of Industry 193S-1961 Nations! TaM#s| 

W«w York 1963 . 




Tablt l.i, 


2 


Pronwction of Pap«r A Paperboard k .1966 


.. I T - 1^,! ^ -IISSE 

Country rroauctlon > of Produc- % of Produc* /*. of 

Uuu lonnt World tion World tlon World 

Produc- QOO Proauc- OOU Produ- 

Site 1mm Site. Item Seilte,. 


i. UdA 

11553 

35.95 

15247 

31.07 

40696 

39.47 

2* Canada 

5S32 

li.15 

7001 

14.27 

10792 

10.47 

3 • u • K # 

1L7« 

5.22 

2746 

5 . 60 

4467 

4.33 

I,* 

159« 

4.97 

2334 

4.76 

3568 

3.46 

5» Germany Fi3hl476 

4.59 

2551 

5.20 

4348 

If » 2 ^ ' 

6. liweden 

1314 

4.C9 

2C84 

4.25 

3483 

') i Jo ; 

7. Japan 

1306 

4.07 

2963 

6.05 

8195 

7.95 : 

d, France 

1147 

3.57 

2230 

4.54 

3451 

3.35 

9« Finland 

739 

2.30 

1462 

2,93 

3461 

3.36 1 

0, Norwa 

419 

1.40 

744 

1.52 

1065 

1.03 

I. Auetralia 

131 

0.41 

coo 

0.59 

786 

0.76 

2« India 

122 

0.3« 

■"^12 

0.64 

614 

0.60 1 

3, Kent of 
World 

47KF 

14.92 

9126 

18.53 

18169 

17,62 

MiLb TOTAL 

32135 

100.00 

49073 

100.00 

103095 

100,00 i 


4 


dourcei dtatiiticul lear Book I961! 

Table.^ 112,113, pp , TtMll . 




Table 1»5 


Hanking of Soiie Non-Comrannist Countries Accordihg to 
Their Percapita Income, Percapita Consumption of Paper 
& Paperboard and Percentage Share of Paper Industry in 
Value Added and Muraber of itforkers Hmployed in the 
Manufacturing Sector. 


Share of 
Country Paper 

Industry 
in Value 
Added, _ 

Share of 
Paper 
Industry 
in No. of 
Workers 

Percapita 

Income 

( 1958 ) 

Percapita 

Income 

1963 

Percapita 
Consumption of 
Paper &. Paper- 
board 1963 

^ in Rank 
195s of the 
country 

%in Rank US| 
1958 of 
the 

country 

Rank US| 
of the 
country 

Rank Lbs. 

of the 
country 

Rank of 
the 

country . 

12 


3 . , ,, 



5 


7 


9 -. „ 


J.il 

1 . Argentina 

l.B 

33 

1.6 

34 

489 

19 

481 

X X 

70.0 

20 

2 . Australia 

3.0 

17 

2.1 

22 

1126 

6 

1480 

6 

181.0 

11 

3. Austria 

4.1 

8 

4.0 

5 

588 

17 

831 

16 

101.0 

16 

4*B0lgium 

3.4 

14 

3.4 

9 

936 

9 

1191 

12 

152.0 

13 

5 .Bra«ll 

2.3 

25 

1.9 

27 

189 

32 

243 

32 

22.0 

33 

6 • Burma 

0.1 

46 

0.2 

46 

53 

46 

59 

46 

3 .C 

44 

7 .Canada 

9.1 

4 

7.0 

4 

1503 

2 

1602 

4 

295.0 

2 

B. Chile 

1 # 9 

Jx. 

1,6 

33 

326 

23 

2 ^ 

31 

35.0 

25 

9. China 
(Tiwan) 

2.0 

28 

2.1 

23 

100 

40 

151 

38 

24.0 

32 

10 . Columbia 

1.4 

35 

1 . 

35 

189 

33 

263 

30 

28.0 

30 

11 .Denmark 

3.6 

11 

3*3 

10 

388 

10 

1335 

7 

220.0 


12 . Finland 

16.2 

1 

9.9 

1 

727 

13 

1129 

13 

172.0 

12 

13, France 

2.5 

21 

2.5 

18 

1003 

8 

1321 

8 

141 * 0 

14 

1 4. W. Germany 

3.1 

16 

2.7 

17 

838 

12 

1254 

10 

186.0 

10 

15. Greece 

2.0 

29 

1,9 

28 

326 

24 

459 

24 

29.0 

29 


C 0 Tlit/ cl # # # 



’abl®1.5 contd.l 



2 

.. 


5,. 

. 0 

7 



_V", .. 

11,, 

>* India 

5*^ 

Xii 


24 

04 

44 

6u 

45 

2.0':.-' 

45 

MnuoiiOsia 

1,4 

36 

UO 

3^ 

41 

4 I 

42 

44 

1 • xC' 

46 

(.Ireland 

3*5 

13 

3.2 

11 

4.04 

21 

050 

ly 

9>.0 

17 

Mr rnul 

0.9 

43 

1.1 

3? 

DlO 

10 

836 

15 

67.0 

21 

1 * 1 1 {1 1 y 

1 

i* # f 

34 

1 . d 

29 

473 

20 

703 

18 

87.0 

18 

.Japan 

3.9 

9 

3.5 

7 

234 

20 

559 

21 

126. D 

15 

!♦ Jordon 

0 .'* 

45 

0.3 

45 

141 

37 

1^4 

^ < 

8.0 

40 

•Kenya 

1 . 1 

4U 

O.t 

42 

09 

43 

87* 

42 

7.2 

41 

•Korea f « ) 

1.9 

32 

2.0 

25 

126 

3fi 

128 

40 

9.2 

37 

•Lebanon 

0,5 

42 

U .6 

43 

20 a 

30 

294 

29 

24.0 

31 

'•Mexico 

2.5 

22 

2.4 

19 

272 

27 

34® 

27 

33.8 

27 

• flcth«r3and 

3.3 

15 

2.3 

21 

695 

14 

996 

14 

232,0 

6 

• Ncv Zea3an.l6.4 

5 

3.1 

12 

1372 

5 

1502 

5 

199.0 

8 

•Norway 

9.!t 

2 

iS « 4 

2 

a?! 

11 

1205 

11 

196.0 

9 

•Pokiatan 

2,4 

24 

1.7 

32 

62 

45 

82 

43 

3.4 

43 

• Pyru 

2.5 

23 

1 . d 

30 

163 


202 

35 

17.3 

34 

• ri.illpT>in*a 2*1 

2? 

1.3 

36 

393 

31 

218 

34 

17. U 

35 

• I'ortugal 

4.i 

6 

3.4 

d 

216 

29 

298 

28 

34.0 

26 

•Puerto Kic&l*3 

37 

u.d 

41 

542 

Id 

827 

17 

85.0 

19 

.3 Inga port 

1 eO 

41 

1,0 

39 

420 

22 

478 

23 

53.0 

23 

•S. Africa 

3.3 

10 

2,d 

13 

314 

25 

397 

26 

51.6 

24 

•Spain 

l.i 

20 

2.a 

14 

229 

zi 

441**' 

25 

32.0 

28 

•Sweden 

9*4 

3 

7.4 

3 

1383 

3 

1939 

2 

282.0 

3 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

^ 

11 

39. Switzer- 
land 

2.S 

la 

2.8 

15 

1195 

4 

1677 

3 

232.0 

5 

40. Thailand 

1.0 

42 

1.0 

40 

80 

42 

98 

41 

6.1 

42 

41. Tunisia 

2.3 

26 

2.3 

20 

152 

36 

193 

35 

8.1 

39 

42 .Turkey 

1.3 

3S 

1.7 

31 

179 

34 

223 

33 

8.8 

38 

43.U.A.R. 

2.0 

30 

2.0 

26 

111 

39 

140 

39 

15.0 

36 

44 . U . K * 

2.S 

19 

2.7 

16 1012 

7 

1300 

9 

233 .0 

4 

45.W*S,A 

4.1 

7 

3.6 

6 

2115 

1 

2562 

1 

453.0 

1 

46. Venezuela 

1.2 

39 

0.6 

■I 4 4 

630 

15 

605* 

20 

64.0 

22 


Foot-notes: 

♦Percapita Income figures are not comparable with previous years. 
Source: United Nation’s Statistical yearbooks* 



^ JL • o • 

Variety 

y 

1. 

Alr,:siV 0 Fa?tr 

Usad 3n rbr'uilrsf "iwtal and wood 

aurfacta. 

2, 

Absorbmit Papers 

U*ad in blotting, duplicating and 
wadding. 

3 • 

Mr Mciil Pppirs 

Jn ranking anir^Iopta for Air Mall 

lattars* 

4* 

AMuttitloa Papar 

Wrapping tha cartrldgaa ate* : 

5 • 

Angl« Papars 

Maiiufactura of Bn-velopas. 

6. 

Aiit«i<*acidi Manillas 

Insulating Cablas* 

7. 

Art Papar 

Ibrawings Ic. Painting* ; 

i. 

fiackinir Fapars 

ilsad in Btarao 'typing. ! 

9i 

bag Papar 

Manufaoturi.ng of oag*. 

IQ, 

*#ank« Papar 

bpaoial writing papwr with nigh 
strangth but lightar waight* ; 

Jti 3L # 

iiaiik Kota papar-* 

Usad in printing of currancy notaa»i 

X2 • 

Bibla Paper 

Thin printing p*p«r of good quality^ 

13. 

ilill Pa pars 

Docuaiantabion as promissory noteo^ i 
bil|.8 of txohauga ata. 


blotting papar* 

Usad for absorbing ink or othar 
liquids. 

15. 

Bond papars 

Usad in writing and printing works* 

16* 

Bowl papar 

Used for tha rolls in calandering 
naehinas. 


2b 


tj 1 # M 0 ♦ 

Viirioiy 

Uses 

17, 

tiox jioarda 

In aatting boxes etc* 

IB, 

Bright tnm««l 

Uaea for la'/ala. 

l‘>. 

briiitwl Loards 

For olack ana whit® drawl n^e. 

20. 

3ro-nm **ar®r 

Wrapping snd packag.'nf. 

gmirn * 

l?utter Paporr; 

Wrapping of Butter ano similar 
products, : 

22, 

Uabl@ papers 

Insul.ttlng the cables. 

23, 

Calender noils 

Used for the roils in calendaring 
wachint®. 

2h , 

Caps 

Thin wrapring. 

25. 

Carbolic Paper 

•Iptcial tyT'# of wrapping and 
packaging works. 

2t), 

Carbon paper 

Used in typewriting for taking 
extra copies. : 

27, 

Cards 

Used in making play earns etc* i 

2B, 

Carpet Felt paper 

Used for placing under carpets to : 
prevent m^ing by floor boards or ! 
to give better ftti to the floor ; 
covering. : 

29, 

Carriage Panels 
(Mill Board 
Variety) 

In roofing railway and other S 

carriages. 

30, 

Cartridges 

Ctrong papers uyed in making 
cheap drawings etc. 

31. 

Cashings paper 

Thin brown paper used for lining 
cases, cratiay etc. 

32, 

Cellophane 

Transparent wrapping. 

33. 

Cellulose wadding 

Used mainly In wadding. ; 

34* 

Chart papers 

Used for printing charts and laaps* ! 


X * 1^0 

, V«ri®ty 

Usee 



U..ittd in Slaking cneque oocka. 


Chrc'io paper® 

Colour lithogr;-.f.hy . 

3?. 

(iiffirett# papers 

Used in rmnofactitrlni: cifaratiea. 

It? . 

J,#' ■ w 

paper 

Used for vrapjvinfT, p)ur].-oat'u Hh«re 

«uch handling is required. 

39. 

Cobbs paper* 

.Special end papers used mainly in 
bcok bind*. ng. 

40 , 

Coil* 

Grnernl uses In telegraph.*, cnlculat* 
and tine recording nachines, etc. 

• 

HI 

Collar Paper* 

Por Mking paper collar* i. similar : 
article. 

42* 

Copying paper 

Taking press copies of corresjondenct 

43. 

Cork paper 

Packing botclss etc. 

*♦•♦ • 

corrugated papers 

Protective packaging for a variety 
of products. 

45. 

Craf-oa j^per 

urawing papers specially prepared fo) 
crayon work. I 

4^ * 

Cutlery papers 

Wrapping cultery and tiLnilar article, 

4?. 

Co?ar paper 

Paakaging. : 

4^ * 

Crepe papers 

For fine work such as artificial 
flowers* 

49. 

Cetall papers 

Tracing of orawinga etc. 

50. 

drapers cap* 

Wrapping sjiiall articles. 

5i. 

yraifJ.uE papers 

In making drawings and paintings. 

52* 

Dryiiip Hoyal 

Used In copying of books. 

53. 

Duplex paper* 

Ueeo as art papers. 

54* 

duplicating papers 

Used in duplicating. 


:i. Mo 


Varioty 


Uhou 


m m 
> 7 ♦ 

ii’nhop!?0d palmer a 

Used as coror paper 

56. 

Enamelled papers 

Usee as cover pa!-er 

57. 

En- velope paper 

Manufacture of ©nev -lopes. 

5i. 

Feather weight paper 

Printing books which are supposed 
to bo bulky. 


Filter papers 

Used in chemical processes 

t-0. 

Foil paper 

Araprlng and decoration 

6\ . 

Irult paper 

^rapning of fruits. i 

12, 

Olujiaine {glacln#) 

Packaging* 

63. 

Glased boards 

Used for insulation purj^ses. 

64* 

Glased Imitation 
parclitaant 

Fine packing paper 

65. 

Grass olaached 
tissues 

Wrapping silver goods ana protect ii 
metal decorations and buttons on 
unlforiiis » 

00. 

Ureas® proof papers 

Packing butter, lard and other 
provisions. 

67, 

Oroctry paptrs 

Packaginf, ; 

68, 

Hos.!»'ry paptrs 

liftrapping. 

69. 

Illustrated latttr 

Writing. 

70. 

Imitation Art pap«r 

Drstwing, 

71. 

Imprassion paper 

Duplicating. 

72. 

Index Boards 

Card Indexing. 

73. 

India Proof Paper 

Duplicating 

74. 

Insulating paper 

Insulation. 

75. 

Japanese Coping 

Copii^ of books etc. 







Usea 


..i.i^o. Viiriftty 

i'-w. 

*•/ foi ^.4 i, •• 0 C 4 CIXmIiXS 

7?. 

Krtift paper 

7^*. 

Leather Boards 

79. 

Ledger paper 

8:*, 

Lined Brief 

ai. 

Linen-faced papers 


J.1 thogranhlc paper 

81. 

Loan pap era 

f 4 • 

London Boards 

85. 

Long Llephar.is 

ft. 

yiai 3 ,aiine paper 

H?. 

lenlfnld banks 

88. 

Manifold paper 

89. 

Manilla papers 

90. 

Map paper 

>1. 

lAarLleo lepers 

9i . 

Matrix board 

93. 

Metallic paper 

94. 

Middles 

95. 

Mill Boards 

96. 

Mottled papers 

97. 

Mould made papers 

96* 

Music papers 


2 ^ 


pfcptir eupecialiy Htaue for 
printing of certificates etc. 

Strong (wrapping. 

Box Making 

Making ledger! . 

V/riting* 

For writing as well ais packaging 


a* 




Llthor r/ij)hy . 

H'rtt1.nf Kcrk o'lp-'clftliy in banka. 
Drawing paper, 
ijall - print ir4i,. 

IrAntirig Baguis sne etc. 

Typewriting. 

Taking extra copies in ty pewit ing 

Parcel tags, cartoon cover, Index ; 

card etc. ' I 

Print .,ng of mapo and cliart. I 

Book Dinnliig* : 

Useci in ranking of rtereot} j e 

laoiilda. 

Special writing work. 

Bus and train tickets « 

Binding, Box Making etc. 

Used for packaging purposes. 
Writing works. 

Printing sheet music. 




Sl*No 


farietf 


iisoi 


99. 

N«tur« Brown 

Writing works. 

lOJ. 

Ntws print 

Newspaper printing. 

101. 

Oiled paper 

Oraw-ings and painting. 

102 • 

Onion si&ln 

Writing ona packaging works. 

103. 

I'a’-.iphict pap<5r 

Printing of pamahlt-ts. 

104* 

Parcel Tap® paper 

Used with special dampiiif Machine* i 

105. 

Parchment papersi 

Impervious packaging. 

lot?. 

Plate Boardn 

Used in making of boxes etc. 

in? 

P««t !nf.« 

Used in makint* of boxes^as cover 



paper* 

1'4K 

Plat® papfra 

Fine lithography. 

109. 

Porcelain paper 

Used in Christmas cards or 
similar work. 

110. 

Portmantean Hoaras 

12 Mkitewjgi. M A#* Mt 

111. 

Poster paper 

For making posters. i 

112. 

Pottery paper (tisaueatf S pecial printing work. 

113 * 

Preaaings 

Packaging etc. 

114* 

Pr«a» Boaraa 

Insulating purposes. 

115 . 

Print Inga 

Printing of books. 

Ho . 

Profile paper® 

Used in surveying wfork. 

117 • 

Frograwoe papers 

Printing of books. | 

118. 

Pulb Board 

Used for all purpose where 
cards are employed. j 

119 . 

l<ai,lwuy I'inffu 

Used in nrJring forms and en*-velopn 

120. 

n.ice Fap^r 

Small painting end artificial J 

flowers , ' I 


si.iio. 


¥tri«ty 


iisti 


121 . 

Rocket paper 

Making cases for rockets. 

122 . 

Royal Hand 

trapping etc. 

123. 

Safety ctieque paper 

In making cheque books for banks 

12 * 4 . 

uampliny. papera 

display of textile etc. 

123. 

Sealing a 

Used as p^arcel p£,per. 

I 2 t*. 

oficti;iu&l p^Ai\*r 

Used in Makinp gruphs, chart etc 

127 . 

Ujaaitiae-i napur 

Used in photograj^liy • 

12 ft. 

•hops 

SMte paper used in packaging. 

129. 

'■*lltirlen 

Printing k s^'rlting works. 

130. 

'.klpfi 

Wrapping. 

131. 

Small Handa 

Thin wrapping. 

132. 

Squared papera 

Used for pioting graphs etc. 

133 • 

Stencil paper (ollea^ 

Stencils for duplicate prints. 

13^ • 

Stencil paper 

Stencils lor duplicate prints. 

135 . 

Stereotypiiii papers 

Stereotyping works. 

136* 

Strew doard 

Used for slnuxiig and uiMunting 
purposes. 

1 *' * 

1 • 

Sulohslo wrappliif 

Wrapping of roods. 

136. 

Super c slendered 
paper® 

Printing Sc writing. 

139 . 

Surfaced coloured 
paper 

Printing and writing. 

im* 

Tee e«rtr1df:ee 

Used for packaging ^especially 
in tea industry. 

^!^JL #1 

Ticket Board® 

Making tickets etc. 

1 * 4'2 # 

Tipa 

Binding. 




SI. No 


¥«ritty 


Ui«s 



159. rap?*r U««d in packaging, 

It'f, ’Vi) ^^«Id^rn p8fr?r Friuting mua wriiiiif works. 

161, 41 ping-off pepnr Used for roiifti' atimping laachinss. 

162, Wood Pulp board G«n«ral um& 






















tit3« ‘Annual ;-]urv«y of Industries* 


«r th« C>4i 


scheme the cenaus was statutory except for th® year; 
I'^y/ ana and it coverea only 29 industries ou' 
03. The factcries and workshops controlled by the J 


to t 
f th 


r th 


ouc in i;ne aox r 
n subgroups of t 
1 Standard Indus 














271~t:: Hardbcard Including fibre and chipboard • 
271-7: Other paper products* 

;->iiic 0 our interest lies in the study of the entire 
industry, we have, therefore, aggregated the data of all 
these subgroups together* The itoas coverdd in the 0.41 and 
AOi census achedules are given in Appendix 1 of this chapter* 

The inventory of items is long enough. \ie hav*?, thersfore, 
taken their aggregates and a few of them for the analysis 
prttaented in this study* 


The C.MI scheme was extended to the former Indian 



tnuiMinted* 





fb) Gampl# G«ctor: Coitprieing th« factor ic-s 
eq!doyiii|r, 10 to 49 worktrs each arid using power; and 20 to 
9'/ 'rforkerr^ with..ut power. All thcco fcctorloo wore co¥erod 
on probability basis in th@ National Ga,ftpl« Survey scherae, 

A: mentioned earlier, the CMI aclieiae has covered 
the period 1946 to 195® while the API scheme is covering the 
period 1^59 onwards, A reliable alnrle time series for the 
data covering the period of both the schemes can be had only 
whern we know the additional statistics for the factories 
having 20 or more workers each without power which are not 
covered .In the OMl census. The factories employing less 
than 20 workers ana using power have already teen covered 
in the CAl census {deft Table showing uiatrioution of 

factories according to sise of eiaployment given in the CMI 
reports I altnough according to the explanatory note on 
eovtra,gej given in the CHI reports, such factories should 
have been excluded from it. This is highly misleading. 

In view of tills ambiguity and nonavailability of data for 
ihi factories enploying 20 or more workers each without 
IKiwer for the years 194^-5®, the best way is to take two 
tlmeatrlei, ent for the CMI census period covering the 
years 1946-5® and another for the A'SI census period l.e, 
from 1959 onwards# Howeveri the problem of getting a single 
tl^w’ierie.i of tlie data for the paper industry covering the 
period 1946 to 195® md 1959 onwards,l» easier as their 
were no factories in operation or registered without power 
and having 2 j or more workers during this period ihefs Sample 
Survey of iAanufecturlng Industries reports for the years 


1959 onwards). 




The factories haring l«as than 20 workers each 
and using power have already been covered in the OMl 
r'^nsus which is evident from the tables showing the 
classification of the industry according the aiae of 
empJoyment. The contribution of such factories was, almost, 
negligible so, even if we disregard them, the data series 
will not be affected significantly* For the purpose of 
having a long range timeseries of data for the industry, we 
have, therefore, directly linked the CMl and ASI seriea 
covering the periods 1946-58 and 1959 onwards respectively. 


























have been used for the analysis of growth and structural 
changes. From the production data given in the CMIrASI 
reports w® have constructed the consiimption series for 










4 (* 


.'itotlsticr; urtd Jn fitting th# d®Biend functions has bten 
taken from the C.0.0. publications* 'Eatiiaattu of National 
lnc^,iaa to 1^59-^* and ’Revised Jeriea for National 

Products 1904* • The incoia# originating from tne agriculture 
and uoaeatic services has been deducted from the total 
national income to compute the ’nonfarm national income’ 
series used in fitting the demand functions for industrial 
papers# 


The data on number of students has been taken 
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thdt ClJ c nsamption of tlectricity may differ with tht 
ar,« of aquipmentj { 2 } a larg® part of tha ©lactricity 
is usoa for fion-productive piirposa and (3 1 thare may ba 
changes in tha techniques of proauction in the industry 
resulting in more and more use of power arivan machines 

o 


ital 
ult 






4 ,? 


be.'tind ttij proceaure is to convert to© ’book valua’ 
into th® ’current valu#* which can then be ueflatea by 
the price Index of capital stock. There are some 
a.l t@rnativ© techjjiques (Walter 19b3f p.2if) for measuring 
the current value of capital stock but they are rarely 
used now-a-days except the one described below. 

The main problem in the perpetual inventory 
method is, regarding the starting values. If the full 
series of capital stock and its price are available right 
from the beginning of the Industry^ then there is no 
problem at all, but when they are not available for the 
past period then the problem of base value for maintaing the 
perpetual inventory becomes serious. There is no method 
to vaoid this difficulty. One may take any plausibla 
figjupe of the right order of magnitude {Colin Clark, 1970)* 











capital stock diractly, can gat a workabia capital ©arias 
for fitting the production function. Prof, rlahalanobis 
U'h63l for ejca^plt, in contact of the planning modal 
ht developed, assumed the current value of capital stock 
as double of its book value. Although theoretical 
validity of 1:2 ratio between *book^ and * current* values 

of fixed capital is v^ry much doubtful since it is based 









th«r@for«, to deduct tft® «ntirt amount of deprlciation 
as it iB givon in the factory records from th« gross 
v:<.’lao of fixed capital* in other words, the net value 
of fixed capital is conventionally used as a measure of 
the capital input for fitting the production functions* 

To fit th# production function for the Indian 
paper industry we have followed the perpetual inventory 

method for measuring the capital input* Alternatively^, 
we have deflated th® hook value of capitcal stock directly 
to get the capital series* This was needed since the 
dMi: ASX reports from which the capital stock figures 
have been taken^do not specify clearly whether they are at 
historic prices or at current prices. The explanatory 
note regarding this aiarely says: "the value of capital 
items is taken as in the books of the factory". Mormally 
in factory records the value of fixed capital stock is 
given at historic prices so we have presumed that the 
CMI; Adi census figures on fixed capital stock are at 
hlBtorio prices, though, in the absence of proof this 
is doubtful* Because of this doubt, we are forced to 

iF 

use the alternative procedure for obtaining the capital 
ieries* 


For maintaining the perpetual inventory of 
fixed capital th# yoar 1949 is chooaen as the starting 
year* We could not go earlier tlian this b® cause of the 









nori-{i vailf^bility'^price inttic«s Tor daflatiug the capital 
Htock, although capital figures are aveilahle from the 
year 194t. The value of fixes capital stock obtsiuec 

from the C.^l: ASI reports for the year 1949-64 wa« amended 
first for 10D% coverage* Then the perpetual inventory wee 
aaintain for it at 1952 prices by deflating the annual 
increments by an inde?: of prices ©specially constructed 
for this purpose. Mo chang® has been made in the value 
of fixed capital for the starting year 1949* It is 
aaauaed to be at current prices. The deflated capital 








given in the i.ppanuix of the Ql'd reports revtAli that it 
in’i.tf. In reports the ex.-lanatorj note reptortlirig 


t. i;i in highly coafusiiig^so have prejumcc. thet the 
c*vii>al figares given In theae reports ai'e also net of 
depreciation. However, whether the figures on capital 
stock in the oMl; ASi reports are *groas* or *n@t’ of 
depreciation, is not a ^Better of serious consideration. It 



aeries such aa lahouir, materials and output _,are also 
taken In valtie terms and prices of all inputs and output 
vary proportionately, otherwise it will give biasad estimate 


of the production function* We have, infact, tested this 
by fitting the production function for the industry using 




4 

th« gross ana net unaeflated book values of fixed 
capital. The results were not satisfactory as compared 
with other fits. 

Three shifts working day has been assumed for 
the Industry, The capital series measured above, have, 
thert.fore, been multiplied by a * shift factor* equal to 
2.7 as suggested by the N.C.A.b.K {1966, Pag® 9.1 

in symbolic form the procedure for constructing 

i' 




removed by deflating them. However, for some types of 
production function the undeflated capital series may be 
usea, as we will see later on in chapter of this study. 
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figure®, but they are available only for a few isolated 
years* To estimate the oonsunption fi®ire® for different 


categories of paper and paperboard we have, therefore, 
followed the following procedure* 


Gonaumption *• Production Imports • Exports 

+ {Initial Stock - Terminating Stocks) 
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Table 2.2 

i-ielecti'ci items of tata for Sample and Census Sectors of 
inaian i’aper industry {1>59*64I 


Item 


ly59 I960 1961 1962 1963 


1964 
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APPENDIX 2.1 




Product lit 











conotruction; pJant, machintry and tools; transport 
aquiprcont; other fixed assets such as furniture, fixtures, 
etc,, and Intangible asaeto* Working capital consists 
of otucks of .iiaterittls, stores, fuels, semifiaichtd goods 











of day;i woj‘k«d. Th® averagaa wtre ai;ysr«gited for all 
ff«ctcTi€3 in th« 3tat.t or industry an tho c&no nay i*©, 
and tb« <;r^.r»cate was taken as the nuTiber of persons ' 

«faj’>lcyc''i iii the Gttte or industry, respectively , It 
includes persons’ attending and on leave with pay, such 
as sick leave, casual loove or paid vacation and also those 
welfare activities. 

The term workers* is used in the same sense 
»» in the factories Act 194S in both the CMI and A3I 
icheaea. It eiioludta persons holding positiotio of 
supervision and wmagetient or employed in confidential 
position. Section 2(1} of the Factories Act, 1%3 
defines ’worker’ as a person employed directly or through 
any agency whether for wages or not, in any manufacturing 
process or in cleaning any part of the machinery or 
premises used for a manufacturing process or In any other 
kind of work incident ial to or connected with the 
manufacturing process. 



This terra includes all eraployaes other than 
workers as defined in ¥• shove. 

IftiliM* 

The number of manhours worked during a particular 




was computed by multiplying the number of workers 
emfdoyed in each shift by the number of hours in the 
shift and aggregating the products for all shifts on 
all working days. The number of manhours for State or 
an industry was taken as the number of manhours worked 
by all factories in that State or industry. 

SMg.§ . « 

In both^the CMI and ASl schemas, the term 
^Salaries and Wages" includes all payments made in cash 
as compensation for work done during the year, e.g., 
basic wages, dearness allowance, overtime payments, shift 
allowance, leave wages, wages for paid holidays, all 
bonuses such as profit-sharing bonus, production bonus, 

good attendance bonus, incentive bonus, etc., and other 
cash payment mad® from time to time regular and adhoc, 
contractual or ex-gratia. 


iaiiirJjAMi. .Qt ftifliHiai 


This includes the cost value or the net cost 
of the concession in respect of supplies made or services 
rendered such as housing, foodgralns, medical, educational 
transport, recreational facilities etc., payments by way 
of pans ions, gratuity, retrenchment and lay-off benefits! 
compensation for work injuries and occupational diseases, 
maternity and sickness benefits, employers* 





contributions to provident fund and State Insurance 
etc. 

Fuel s . C ons uacd : 

In both the CMI and ASI schemes this item 
excludes any fuel or material manufactured within the 
factory and consumed in it, e.g., electrical energy 
generated and consumed within the factory. The coal 
used in generating the energy was, however, included 
since it wao brought into the factory from outside. 
lAatorialc consumed for repairs and maintenance were 
included, the value of materials, etc., consumed was 
the cost at factory* It includes the purchase price, 
transport charges and other incidental costs. 

XI. Woric by Mmlms 

This comprises work done by other concerns on 
rnpair and malnteancn® as also itanufacturing work done 
on material given out to them# The coat of industrial 
services purchased ia inclusive of any transport and 
other charges incurred in this connection. 

XII. {tjuif d I 'Iw.ahMM M»mi. 

This item represents total incidental 
expenditure on the purchase of materials, etc., such 



St 


txpsnses. 

Qism 

It is the gi'oss value of materials and fuels, 
etc.. con!«u?iieti, work done by other cmccrns, products 
re!''’rtcd for sale last year but uned for further 
ifimifacturt , incidental expertditure on |ur.;lia©e of 
material etc*, non-industrial services purchased, 


depreciation and purchase value of goods sold In the 
same condition as purchased. F'lon-industrial services 


r, 






value ana ’c* is an estimat© of the working life of th« 
annet in qusrtion. 

of.. Produgts an d gy-Products : 

It represent© the value of products and by- 

les 


cts c 


mm 


•s work done by the factory for other 
and maiintenanee as also manufacturing 
ala supplied by the latter* The value 
unt or rebate and other draw backs 
8, and payments for carriage outward. 


value of products and by- 
«d for sales, work done for customers , 


inni 


that 










which is creiit©d in th® factory and is computed by 
deducting the gross material input from the gross 
output of the factory* 




W© ar© now in a position to start our 
©coiiojtietric study of th© Indian pap«r industry. In 
cmtext of this study, it is, how«v®r, batter to 
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Inputs and Tachnolagical Structu.-e of the Industry^ and 
fi+J *3umjMry of the tnapter and Coiiclasioas. » 














lift 


otherv/ise it canH be called as capital. 



Am the table shows, the total productive capital 
enployed in the paper industry of India has increased from 
Es» 911 Lakhs In 194^ to Es. 12674 Lakhs in I964 showing 
1291|5t growth at the rate of 16.75% per year. During 
this period the growth in the fixed capital was 1546%. 










to it£3 range of variation wan between 59 to 

67/-' but later on it ha® shifted to 67 to During 

the II and III Five tear Plan period the industry has 
expanded very rapidly. The new paper Mills established 
during this period wight have been operating initially 








ca-it^l wm found to be Increasing gradually since 

It was around 57 '^ in 194S but increased to 7 ^ 7 ^ 
in 1964. 


Froit the analysis of the value series, we do 
not get a true picture of the growth in capital input. 













3 . 1*2 


Sine# I94S, th« growth of th« omploymont in 
tii« paper industry of India has been too slow in 
conparison with that in th® fixed capital or in the 
productive capacity of the industry. Where the real 
fixed capital employed in the industry has increased by 
more than lOOOjfc during the period 1948-64 and the 
capacity of production by about 700>» the growth in the 
total number of persons employed was only 193 ^ (Eef: 

Table 3,5 A), From I 94 d to I964 the increase in the 
number of woraers was i 73 ?i»» Uompared to this the increase 
in the number of *non-wori£er»» was moderately high 
{ 350 %)* The growth in the total number of manhours 
worked was also higher ( 202 ^) than that of workers 
during this period. The annual growth of the total 
number of persons employed in the industry was 6 * 5 |l{ 

workers, 6 . 1 ^j *Qon-workers, 9*>2.% and the total number 
of manhours worked 6 . 7 ?^^during the period 194 d-&».. 

Because of the higher growth in the number of ’'non-workers*, 
the percentage share of the workers in total number of i 
persons employed in the industry declined from 89 ^ in 1 

1948 to 83> in 1964 * The slow growth of the w&ployment 
in the industry during the period under study was not 
surprising* We know that the industry has a strong | 

tendency to become more and more capital intensive. | 

Since labour and capital are in general, substitutes for | 







and about 1000^ increase in the fixed capital* This 
shows clearly the growing capital intensity in the paper 


industry of India* 


As wt have seen above, the growth in the 
number of nonwork era was faster than thet of workers 



* non-workers * • In a slightly different way we can say 
that in a capital intensive industry like pulp and 
paper, the percentage of the * non-workers » in the total 
*eaber of persons employed increases with the growth of 
the capital* 












^Raal' v«lu«H of tht aT«rag« tamings and ♦average wage* 















coal, fuel oils and electricity together account for 
more than 90^ of the industry’s total energy requirements* 
On the basis of the percentage distribution of the total 
expenditure on 'fuel, power and lubricants etc* by source 
for years 194^-64 (Ref: Table 3,6A), we find that use of 
coal as a source of energy is declining while that of 
fuel oils and electricity is increasing. In 194^ the 
share of the expenditure on coal in the total expenditure 








pr'ic®. Prices of coal, fuel oils, lubricants and 
electricity, etc., were, of course, rising since 1946 
CRef; Table 3.6D) but their quantities have changed in 
greater Proportions* As compared with the I946 level, 
the quantity of coal consumed in I964 was 2 U 7 % higher, 
similarly, the consumption of fuel oils and electricity 
was 1476;^ and 1351?^ higher respectively in I964 over 
their 1946 levels* The annual growth in the consumption 
of coal, fuel oils and electricity during the period 
1946»64 was 7»t>, 17*6> and 17.0;4 respectively* On the 
basis of these growth rates we can conclude the use 
of coal and other traditional sources of energy is 
declining rapidly in the paper industry and the use of 
fuel oils and electricity is increasing* This trend is 
obviously common in all industries* fuel oils and 
electricity are technically better sources of energy than 
coal. la India on account of the rising transportation 
costs and diminishing stocks of coal, new Industrial 
units are mainly based on electric power and fuel oils 
for which the future prospects of supply art better. 

As we have seen earlier, annual growth in the 
♦plant and machinery* employed in the industry was 16.^^ 
during the period 1946-64. The annual growth la the 
consumption of fuel oils (17.654) and electricity (I7.O) 
was, thus, consistent with the growth in the plant and 








machinery, d>ring the period I 94 S- 64 , but the growth 
in the consumption of coal was far behind. The 
similiirity in the growth rates of the ’plant and machinery 
and consumption of fuel oils and electricity, itself 
indicates the dependence of new paper mills on electricity 
and fuel oils for energy. 


3 • 1 • 4 



In India the basic raw materials used for the 
manufacture of paper are bamboo, wood, grass, rags, 
wgj^te paper, bagasse, straw, hemp ropoa, jute waste and 
hessian cuttings. Bambo'^ and other varieties of wood 
constitute the bulk of raw materials for the industry 
but their quality is not very good. They come in the 
category of ’har<lwooda* having shoii: fibres and thus, 
are suitable only for the low gi'ade paper. Due to 
tropical climate here in this country, w® do not have 
’shoft woods* of the typ® available in North America, 
Sweden, Finland and other paper producing countries, 
where infact, availability of the shoft woods for paper 
making is a factor for high growth of the industry. 

Since 194^1 Indian paper Industry is in a 
phase of rapid development. Gonsequently the demand 
for raw materials has been increasing since then* In 



194^1 th« annual consumption of five major fibrous 
rav.’ materials: pulp, grass, bamboo, waste paper and 
bagai^iie wae 3 * 1 | 51. 4 » 117.1, 25-1 and 9.2 thousand 
tons respectively. In I964 the annual consumption of 
these materials was 41. 1, SS.2, 999.7, IOS.2 and 7S.2 
thousand tons respectively (kef: Table 3.7A). Thus 
between I94B-64, growth in the annual consumption of 
these five raw materials was 13B5>, 72>», 332^ and 75l> 
respectively. The corresponding growth in the total value 
of theae five raw materials was 153 6>, 31 u, 6 )«, SOO>j, 

659^ and 2721% respectively (Heft Table 3 * 7 ^ 1 . Growth in 
the annual consumption of other fibrous raw materials 
such as wood, rags, straw, and jute waste, etc., was also 
highly remarkable during the period I94S-64 (kefs CMI,ASI 
Reports) • 


Along with the rapid growth of the industry during 
the period 194d-64, there were some important changes in its 
raw materials consumption pattern. From the percentage 
distribution of the total value of basic raw materials 
given in Table 3 * 7 G, we find a downward trend in the 
percentage shares of pulp (readymade) expect for years 
19 Aft- 51 , grass and bamboo* Bamboo being a major source 
of fibre for the Industary was having share in 194d 

which came down to 25 . 95^8 in 19 ^ 4 - In the case of waste 
paper, there was a decline in its percentage share during 





the period 194^-52 but in the next four years 
f lV*^x3-1956) it was rising and from 1957 onward there 
was again a declining trend, inspit® of its rising 
prices. The percentage share of bagasse in the total 
value of basic materials was extremely low (0.6 to 2^) 
during the period 194^*64 though it was showing a rising 
trend. In the percentage share of* rags and other raw 
material* there was a rapid increase during the period 
194**~6i4. in I94S it was 17.6^1 which increased to 46*0‘i^ 
in 1964. 


So far we have discuased only the growth or 
changes in the consumption of basic raw materials. Besides 
then®, the industry consumes a large nwaber of chemicals 
such as caustic soda, lime, alum, bleaching powder, rosin, 
dyes, acids and sodium sulphite, etc., for various purposes 
in aanufactur 5 .ng paper and paperboard. We will not go 
into details of the growth in consumption of each of 
these chemicals but will report briefly the growth or 
change in their aggregate value both at current and 
constant prices. Similarly packaging and other consumable 
materials will also be taken up in the study because they 
have their own place in the material input of the industry. 

During the period 194 S** 64 t growth in the 
aggregate value of the four categories of material inputs 

was as given in Table 3 * 1 . 



Cat«gory of 
Materials 


TOTAL VALUE (Rs. Lakhs) Grow 


194^ 


19^4 


jl 


1 . 


2, 


3. 


4* 


Saaic Materials 


Ui at currant prices 
(bj at 1952 prices 

274.5 

332.1 

3373.1 

2577. 1 

1128.7% 

675, lj& 

OjituBioalij 

iaj at currant prices 
ibi at 1952 prices 

167.9 

23ri.4 

1728.6 

1394*3 

929.6:^1 

484*8% 

PaGkigit.g & otnar 
conBumabie storaa 
lal at current prices 

64.5 

759.1 

798.2% 

Total value of Materials 
at currant prices 526.9 

5661.0 

1012.2% 

a.awerd 2’rin»i>ort Cost 

0.36 

102.56 

26889*8% 


I conmission 
agent ate* 


'ttctory 


527.3 


5963.5 


1030.9% 








i 

chemicals and packaging and consaiiiable stores, Th® 
incroas® in the Inward transportation cost of materials 
etc* (Iweiii !j) was far gi'eater in comparison with th« 
value of matorials. Rising costs of the basic raw 
materials and explosive increase in the inward transportation 
costs were the two im|K)rtant factors for the high growth 
of the aggregate material cost Cat factory) in the industry 












Paptr is a h«»t#rogan®oU8 commodity. It has 
8«ir®ral varittisf with diffsrsnt characteristics and uses* 

On ths basis of ust all th« Yirletiss ars gsnsraliy 
grouped into flYs distinct categories* These are: 

Cl) printing and writing paper | (2) wrapping piperj 
f3) miscellaneous papers} { 4 ) paperboard, and (5) Newsprint* 
In each category except newsprint, there are many brands 
of paper or paperboard (See Appendix 1.1 Chapter !)• In 
the following pages we shall be studying the trends in 
the output of these different categories of paper and 
paperboard* 


India it producing almost all the varieties of 
paper and paperboard required for domestic consumption* 




















sc;ctorfj of th® ©Goiioray expand. This is oecause ’wrapping 
pBper?^ p^p^rboard and other varieties of paper are mostly 
us*jd 1*1 till* industrial or business sectors of the economy. 

So consumption of these papers Increases with the growth 
01 tne business ana industrial sectors. However, a falling 
trend in the share of ’printing and writing papers* is 
possible only when 100^ literacy has been achieved and 
population remains fairly constant as Is happening in the 
U.G.A. and some of the European countries. In India, 
literacy level is too low, population in rising, education 
is sproading, so wo do not expect a falling trend in the 
share of the printing and writing papers for at least 
coming few decades. Demand and production of other 
categories of paper and paperboard may also increase due 
to spread of buElness and industrial sectors here in India# 
So the output structure of the industry is likely to be 
stable during the next few years. 

In India, production of printing and writing 
papers increaied at the rate of ll»3i3^ per annuua during 
the period ly4d-64* in 194S, the total production of 
printing and writing paper was 56*6 thousand tons which 
increased to 357*7 thousand tons in I964 showing 524*7^^ 
p*owth. Similarly, the production of wrapping papers, 

* other varieties* and board was 25^^, S03^ and %92% 
respectively higher in I964 over their 194^ levels 



{k«i'; >.y*J ana Gi'ovrbh in ihn }:rodn'‘;tioa 

of Viii-iwvitdti ’ of paf-or ifttc laa^iiinuri, uecause, these 

are mostly industrial papers such as cigarette tissue, 
currency paper, and cro.te papers, etc., for which demand 
prospects are very high in India* Growth in the production 
of wraiping papers and paperboard was comoaratively lower 
than th^it of other two categories of paper and paperboard, 
vie. printing and writing papers and *other varieties** 
Growth in the total production of all foiir categories of 
pap»jr and paperboard auring the period 194H-6*f was 450‘> 
of it'< 194^ level . 

As compared with the quantity, increase in the 
value of output of different categories of paper and 
paperboard was higher during the period 194^-04 because 
of their rising prices {Eef: Table ^•9^}, Althougn prices 
of the common varieties of paper and paperboard were 
controlled voluntarily by the mill owners during the :period 
194I!-57 and by the Government since January 1, I960, yet 
there were rising trends in the aggregate prices of 
different categories of paper and paperboard during the 
period 194^*64 (Eef I Table 3*9^)* because of this, the 
value of output was natural to grow faster than the 
quantity during this period* 





W« know, newapfc},<.r-j and periodicals arc 
traditional fnasa-iaedia of communication. Circulation of 



part of the cost of production of nenrspaper, so it has to 


be kept low. Low price of newsprint is possible only when 
i 4. ji ^ n very large seal' 









product icn. Paper manufacturers in India are reluctant 
to produce newsprint because of its low prcfitahility . 
Moreover it requires a large investment on fixed riant 
initially which is beyond the capacity of average mill 
owners here in India* On account of these two reasons, 
inspite of a high demand, newsprint production has been 
completely overlooked in India by the private mill owners. 
However the Govermaent of India took a decision in 1947 to 
establish a newsprint factory in public sector. The factory, 
known as National Newsprint and Paper :4ill8 Ltd., Nepa 
Nagar, M.P. had been registered in 1947* It started 
production of newsprint from 1955 with an initial capacity 
of 30,000 tons which has been extended to 60,000 tons now# 
The factory initially operated at a very low level of 
output and could achieve the capacity production from 1963 
onward# Beside this factory, some other paper mills were 
granted licences with easy terms to produce newsprint# 

The position of newsprint production upto 1964 was as 
given in Table 3 m2* 

3 * 2*3 HiMXiMfi 

In Table 3*10A gross value of output, material 
inputs, depreciation, net value added and total cost of 
production together with their indie ies covering the 


Table 3*2 


Ngw.«.P,r ln]&... In .1951’’1964 


Year 

Production of 
Ivews print 

> Share of itomeatic 

Supply of 4®v.spririt 
in its Total Consumption 

1951 

0 

0.0 

1952 

0 

0.0 

1953 

0 

0,0 

1954 

0 

0,0 

1955 

3.0 

3. a 

1956 

11.0 

13.2 

1957 

15.0 

19.2 

195a 


27.3 

1959 

21.0 

21.9 

i960 

23.0 

23.4 

1961 

26.0 

20.9 

1962 

25*0 

20.1 

1963 

30.0 

23.3 


32.0 

i«i4' «ti9 


Soiireei U*!li Statiatical leer book® I960, 196^* 











period 194 ^-o4i are given for th® industry. Compared 
v/ith this I'jhf levels, we find that the froas value of 
output was 92^1^ higher in 19^, total cost of production 
106o;i, gross value of materials and fuel etc. 1033 %, 
depreciation 1690% and value added 675%. A» the index 
series show, upto 195B /growth in the gross value of 
materials, fuel etc. and the total cost of production was 
slower than the growth in the gross value of output, but 
since 1959, both of them were superseeding it. A rise in 
the toinl cost of production relative to the groeas value 
of output means a decline in the share of profit In the 
total output. Similarly, a rise in the value of th® gross 
material inputs relative to the gross value of output meins 
a decline in the share of the value added. Since January 
1, I960, there was a control on the prices of paper and 


■-t cof 


enu 






uowi to L to ibven in 1959 it declined insplte of 

til© iucroict iu tl.a pricaa of peper and papc^rbc^crd . From 
the point of view of profitability, 1951 to 195^, wos a 
goider period in the history of the paper industry in 
Indio. The percentage share of value added in the gross 
value of output fluctuated between 35 to h2»5% during the 
period 194^-5?^ but came down to 2? ** since I960. In 
1959 it was 31.2?^. 

Growth in the depreciation coat was consistent 
with the growth of plant and machinery part of the fixed 
capital auring the period I94d-G4* The speed of growth 
in the net value added was more or less consiutarit with 
the growth of the p*oss value of output upto 195S but 
from 1959 onwards it has been very slow or even negative 
for some years because of the control of paper prices and 
rising cost of production (Eef: Table 3*10 a)* 

The distribution of the value added among primary 
iivtits was very much uneven daring the period 194^-64. At 
we see in Table there was a downward trend in the 

percent share of wages, salaries and benefits in the value- 
added upto 195® but in 1959 and I960 it went up and again 
had a downward trend since 1961* Althougii the nuiaber of 
persons employed in the industry and their average eai'nlngs 
were rising during the period 194®*64 but it was too slow 
in comparison with the growth in the fixed capital* A 




riiiing ti-eiiu in the ahare of capital Cuep2'eciati;;a 

i.i4 t-c 1 fc »jt ) dat i\. xiicu’ue (pi*o*itj wtc»} 
because of the increasing amouiit of fixeu. capital, an$5 
riciiig pl•ice^ of paper and paperboard, causf'd y 'lovnr/'Trd 
trena in the share of wages, salaries etc., in the value 
aaaec by the inauatr> dura.ng the period I94H-64 except in 
1959 ond 19^1/, From i960 onwaras, because of the control 
of paper prices, the share of » residual income* has 
aocllned v.iich pushed up the share of wages, salaries and 
benefit** t<' higiu.r range, 49*3 tu ht.^A at comparea with 
34 to 43;' during the period l9‘st-59* The share of wages 
only, in the value added by the Induetry, behaved similarly 
during 1946-64 an the share of total wage':', salnrirs and 
benefit*. fRtf: Col, 4 of Table 3.10B}. 

3.3 T,r.indg.....,l.n -ftyeregf.,. Pr.Qd.M.c..t'..j ylty of. inputs... and 

if ctooloilcil of the Xndua try i 

So far w® have diacuased some major trends in 
the grovith and structure of the aggregate inputs and 
output of the Industry. In this section we present the 
hir.toricol trends in some productivity indices and 
technological structure of the Industry covering the 
period 194^-1964* 

From the teta given in Tables 3 •lit A) and 
3.11(B), we find some interesting trends in the *8iae» 








and technological structure of the industry. Productivity 
(both in value and quantity terms) per factory was increasing 
upto 1959 except for the year 1953* 1954i but later on it 
declined. This implies that proportionate change in the 
total productivity of the industry was greater than the 
prot ortionate change in the number of factories upto 1959 » 
but the order has been reversed since I960 when the prices 
of paper and paperboard were controlled and at the same 
time number of the factories started increasing rapidly* 
Similarly, there has been a rising trend in the value of 
fixed capital per factory since 1940* as compared with 
its 194^ level of He* 15 *34 lakhs, it has increased to 
Rs*65*43 lakhs in 1964 showing a net change of 326 . 5 % io 
16 years* The number of persons employed per factory 
declined from 5^2 in 194® to 48® in 1953 but increased in 
the subsequent 6 years reaching the peak of 774 in 1959 i 
after that there was again a decline in it during the 
period 1961-64. Similar trend, as in the average number 
of persons employed, was going on in the manhours worked 
per factory* The I964 level of the manhours worked per 
factory was 26*556 below the I948 level. In all these 
four variables i#e* productivity, fixed capital, number 
of persons employed and ‘manhours’ worked per factory, 
there were some ahortrun cyclical fluctuations but their 
longrun tzwinds were either increasing or decreasing* Out 



of these four variables, we find fairly good consistency 
in the growth of the fixed capital per factory and the 
production per factory. The magnitudes of change in both 
of them were different but the trend was similar* It shows 
that increase in the fixed capital, rather than labour, was 
the main source of increase in the productivity of the 
factories in the industry* 

The technological structure of an industry is 
represented in terras of ratios between inputs and output* 
These ratios are called "technical coefficients** or 
"Structural coefficients" in Leontiof*s terminology 
(Leontief, 1941J* If the coefficienta, expressed in 
quantity terras, do not vary, we call it stable technolo^ 
otherwise it is dynamic or changing. The technical 
coefficients if expressed in value terras, are product of 
the coefficients in quantity terms and relative prices* 

On the basis of these * value* coefficients we cannot say 
anything precisely regarding the technological changes 
unless the relative prices are known or constant# However, 
to see whether the technological structure of the paper 
industry was changing in India or not during the period 
1948-64, WB have calculated some ratios in value terras 
for simplicity and one in quantity terras* On the basis 
of these ratios we will analyze the main trends in the 
technological structure of the industry# 






The coefficients we have calculated are; 
productivity per unit of fixed capital {output/capital 
ratio)} productivity per asanyear worked; produc Jtivity 
per person employed in the industry (output/labour ratio); 
capital -labour ratio and consumption of energy p«r iOOO 
manhours worked .^per unit of output. (Kef: Taole 3.11(ja)). 
We have already defined •productivity* as the i^ross value 
of output at current prices. Fixed capital is also taken 
in value terras (book value), neaaining variabiea are in 
numbers except energy whichuin terras of coal equivalents 
( Tonnes ) • 


From the table we find that productivity per 
unit of fixed capital has declined during the period 
1918 - 64 « As compared with 1948 level (Rs. 0,61 per rupee 
investment on fixed capital), it was 4 O 5 I less in I 964 
(Rs.0.41)* This Indicates the faster growth of the capital 
input than the output of the industry. As we have seen 
earlier, there has been practically uniform change in the 
prices of capital goods and paper during the period 1948- 
64, so it was mainly the rapid increase in the quantity of 
fixed capital relative to the quantity of paper and 
paperboard produced, which caused a dowiiward trend in the 
productivity per unit of capital. Productivity per ’man 
year* worked or per person employed had a rising trend 
during 1948-64t because of the rising capital per unit 



of labour which was Rs. 8006 in 1948 but increased to 
E8.^>1303 in I964 showing 541;^ increase. Uonsuraption of 
energy {coal equivalents) per 1000 manhours worked was 
rising since 1948. It was 7.7i^ tonnes per thousand 
manhoiAra worked inul948 which increased to 10. 40 tonnes 
in 1964 (34^ higher). On the other hand consumption of 
energy (coal equivalents) tonne of output declined 
during the period 1948-64. It was 3 •52 tonnes per tonne 
of output in 1948, which came down to 1.99 tonnes, 43.5% 
leas than the 1948 level, in 1964* Thus, from the 
historical trends in the indiciea like capital- output 
ratio {or its inverse i.e. output - capital ratio), 
capital-labour ratio and consumption of energy por unit of 
labour or output, we get overwhelming evidence in favour 
of the changing technological structure in the Indian 
paper ihdustry during the period 1948-64. The pivotal 
factor that led a sequence of the change* in the 
technological structure of the industry during this period 
wail, in fact, the rising capital intensity. 

In this chapter wt have gone tin’ough the 
historical trends in the input output structure of the 
Indian paper Induatry covering the period 1948-64* 
l^othing iias been aaid regarding the formal relationships 
between output and inputs of the industry. In chapter 

we will study this aspect of the industry throu^ 
estiniating a set of the production functions* 



>yUiTOary...ol‘.., gha pter md.CmQlu^lQmi 


In thia chaptt^r w® hav® presented the historical 
trends that devolopea in the input-output structure oi 
the Indian paper ixidustry during the period 194^^-1904. 

Ihe main finding of the chapter can be summarised as 
follows : 


1, During the period I948-I964 the annual rat® 
of growth of the capital in the industry was more than 

double of the rate of growth in it« labour input. As 
a result of this, the capital-labour production was on 
rising trend duriiig this period. 

2. The annual growth in the total consumption of 
fuel and power has maintained its parity with the growth 
of* plant and machinery* part of the fixed capital during 
the period 194fiS-l9^*4. Howeyer, among the different 
sources of power, the relatiire position of coal wa» 
declining and that of fuel oil and electricity was riling 
in the industry d'uring this period* 

3* The raw materials consumption pattern of the 
industry has gone under some changes during the period 
1948-1964# Because of the shortage of bamboo, there 
has been increasing consumption of auxiliary raw materials 
iueh as baga»»«i waste paper, straw and rags etc. As a 

result of this, the percentage share of bamboo in the 
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total v&lu® of basic raw materials declined and that 
of rags etc# increased auring this period* In the total 
vtilue of materials consumed by the industry, its 
constituent parts, namely, basic raw laaterials, chemicals, 
packaging and consumable stores and inward transportation 
costs {with exception of this upto certain extent) were, 

however, having almost constant shares during the period 
under review* 

4* The output structure of the industry was fairly 
stable during the period 194^-1904* Printing and writing 
papers together constituted about 65^ share in it and 
remlnlng share went to the industrial i^apers such as 
wrapping papers and paperboard* 

5* The value added expressed in relative terms, 
was 35 to 42> of the gross output of the industry upto 
the year 195^ but there after it declined to 27 to 
because of the partial control on prices of paper and 

paperboafd* 

6* The percentage share of capital in the value 
added {at current prices) by the industry has been 
fluctuating between 50 to 63 % for moat of the period under 
review* In 194^ it was, however, only 45%* 

7* The profitability, Judged on the basis of 
the percentage share of profit margin (i*e* total value of 
output - total coat of production, assuming aero sales 


costs) in the ?»;ros8 value of output, was quite impressive 
{11 to 204) upto the year 1959, but soon after, because 
of the control on paper prices, it declined sharply (6 to 

8, The fixed capital per factory and value of 
^.ross output per factory vriiich are taken as alternative 
measures of the average size of the factories, were on 
rising trend in the paper industry of India during the 
pe 2 iod lV4^'^b4* At the same time the indicles showing 

‘manhours* worked per factory and ‘number uf persons 

employed’ per factory were on declining trends in the 
industry . 

9* The productivity (value of output) per unit 
of fixed capital (i.e, inverse of c«pital*output ratio) 
was declining in the paper industry of India during the 
period 1946-64 because of the faster growth of the fixed 
capital stock than the growth of the output in the industry. 
At the same time, the productivity (value of output) per 
person employed in the industry or per ’manyear* worked 
by workers only, was rising, mainly, because of the 
increasing capital intensity (capital - labour ratio) or 
what we call ’capital deeping* in the industry, 

10. The following table shows a summary view of 
the growth in different categories of inputs and output of 
the industry during the period under review. 


Table 3*3 


JJu-Tjt.iar, u! Growth in Input-Output Structure of 
Inaian Paper industry (ly4B-G4l 


IteiTi 

Unit 

l’^4S 

1964 

> Growth during 
l94f^-04 (l’’4I-'* 
100) 

1, ISuiiOfcT of ctorie.. 

Registered 


39 146 

{wMI Units! Ail 
Units i Units] 

Not comparable 

2. Total productive 
Capital 

Rs Lakhs 

911.0 

12673.7 

1291.0 

Ca) ’'.orkinr capital 

tl 

3l4*4 

2^52.7 

f^n7.2 

fbl Fixed capital 
of which 

ft 

596.7 

9P22.0 

15 i,o. 6 o 

il) Plant k Machinery 

m 

339.4 

7454.1 

2096.3 

f2) Land k Building 

n 

257.2 

2367. 

82u,4 

3. Total number of 
Persons employed 

Number 

22631 

00315 

193.0 

(a) Workers 

’ll 

2012? 

55052 

173.0 

(b) Other then workers 
{i,®. ion-WorkersI 

II 

2504 

11263 

349.7 

(ci 4aiihouru worked 

(000) 

50704 

153179 

202.1 

(d) Total Salary, Wages 
iitnef its, etc. ) 

Rs .Lakhs 

222.2 

1551.5 

598.2 

(e) Average Ammal Wage Rs# 
per worker 

76g.O 

1677.6 

118 . 5 

(f) Average Annual 
Salary per non- 
worker. 

Es. 

2407.1 

4324.7 

79.9 


contd 




Table 3*? ccntd* 


!l? 


It®!!! 

dnit 

194^ 

1964 

yo Growth during 
1948-64 (1948 =» 



4 . Total Fuel & Power 
ol.c. consumed (at 
current irice) 

Es. Lakhs 

115.3 

1123.2 

874.3 

• 0 '^* cO'fftl 

000 Tons 

356.0 

1237.2 

247 

nty. of Llectricity 

000 EV.H 

3o829 

534441 

1351 

s^ty. of Fuel Uils 

000 Gal 

1040.1 

10512.4 

1478 

5* Value (current) of 
(a) basic iiaw I4aterials 

Es .Lakhs 

274.5 

3373.1 

1128.7 

(bj Che'nicala 

fl 

107.9 

1728,8 

929.6 ■ 

(cj Fackaf,i«g & others 

ft 

84.5 

7591 

798.2 

(d) Total Materials 
at Factory 

ft 

527.3 

5963.5 

1031.0 

6. Output of 
(a) Printing k Writing 
Papers 

OOOfoEs 

56.6 

353.7 

524.7 

fb) Wrapping Papers 

If 

16.2 

58,0 

257.6 

(c) ’Other Varieties’ 

ft 

2.58 

23.33 

802.8 

(d) Board 

■If 

34.3 

168.9 

393 .3 1 

(e) *%w8 print 

n 

0 

32.0 

MW 

?Ca) Grosu Value of 
Output 

Ese Lakhs 

1102.0 

11327.6 

927.9 1 

(b) Gross Value of 
materials etc. 

ft 

644 .7 

7305.9 

1033.3 1 

(c) Value Added (l^et) 

If 

409.8 

3174.3 

674.7 1 

d. Structure of the Industry* 




(a) Fixed capital per 
factory 

Es. Lakhs 

15.34 65.43 

326.5 

(b) Miaaber of Person® 

Number 

582 

415 

-28.7 ; 


1f* A i* fl f* V 



lable 3*3 c nut 



Item 

Unit 

194^ 

1904 

Growth during 

194 * 1-64 (194?^* 
100} „ 

(c) 

'lii.ihoar ‘1 worked 
per factory 

Coool 

1303. B 

957.9 

-26.5 

(d) 

Out rut per factory 

(Es .Lakh) 

2^.34 

72.67 

156.45 

(e) 

Product i city per 
unit of fixed 
capital 

Es . 

0 . 6 « 

0.41 

- 39.^7 

Cfl 

Productivity per 
person emplnyed 

Us* 

4 B *69 

17523 

259.9 : 

(g) 

Fixed capital per 
worker 

Es 

Boot 

51303 

541.1 

(hi 

udnaumption of 
energy per ODD, 
aanyears worked 

Tonnes 
of Uoal 

7.73 

10.40 

34*2 


SourctJ 


fabl«s 3.4 to 3.11{B| 



T£ibiL@ 3 



S®lect8d Capital Series for Indian Paper industry 

194^-1964 

Value: Hs. Lakhs 
index: 194S*100 



&07»2% 














(Table 3*4 contd) 


Year 

fbfAL f^HODOCTlVE 
CAPITAL 

^ '?h?ir«of *fs eharetf 

r Ix^d . CAD . .. WOrlc i tri-Jan 

T 5 tAL t'lXEC 
CAPITAL AT 
1952-53 Priceg 


wiWttfSKM 

Index; 

Value 

' Index 

X“ 


9 ” ■ 

^05 

II 

12 

13 

194 d 

65.5 

34.5 

710.1 

100.0 

339.4 

100.0 

1949 

59.7 

40.3 

750.6 

105.9 

380.8 

112.2 

1950 

67.2 

32.8 

1210.0 

170,4 

60622 

196.3 

1951 

60 . a 

39.2 

1142.0 

160,9 

779.4 

229.4 

1952 

59.3 

40.7 

1184. 0 

166.7 

768,7 

226.5 

1953 

62.1 

37.9 

1356.0 

190,9 

905.8 

260.9 ^ 

1954 

62.7 

37.3 

1356.0 

190.9 

885.4 

260.9 

1955 

59 .^ 

40.2 

1613. 0 

227.1 

1050.0 

309.4 

1956 

62.1 

37.9 

1992.0 

280,4 

1399.8 

412,4 

1957 

6 d »4 

31.6 

2777.0 

391.0 

1972,8 

581.3 

195s 

6 g.S 

31.2 

3132.0 

441.0 

2396.3 

706.0 

1959 

76.9 

23.1 

3 644 * 0 

513.5 

2910.0 

857.4 

I 960 

ao .9 

19.1 

4522.0 

636.6 

3380.6 

996,1 ; 

1961 

74.5 

25.5 

4258.0 

599.6 

3 564 . 4 

1050.2 ; 

1962 

72. S 

27.2 

5468,0 

769.8 

5081.6 

1497.2 

1963 

75. S 

24.2 

6440.0 

906,7 

5908.8 

1740.9 i 

1964 

77.5 

22.5 

7811,0 

1100.0 

7454.1 

2196,3 1 

C iifii • 

"Orowth k«t« 

' " ' — 

-- 

"IITaF" 


19 . 93 > ; 


change between 194^-64 

— 

1000:4 


2096 . 3 ^ ; 


Co'h + iii . . . 





(Table 3*4 contd) 





lea*' 

Value 

Index 

' 1 

__ lil_ - 

.- 15 ... 

19 k ^ 

257.2 

100.0 

1949 

278.^ 

108.4 

1950 

39B.7 

155.0 

1951 

401.0 

155.9 

1952 

415*0 

161. 3 

1953 

454*4 

176.6 

1954 

437.9 

170.2 

1955 

48b #1 

188. 9 

1956 

576.6 

224.1 

1957 

899*6 

349.7 

195S 

896.4 

348.4 

1959 

1098.0 

426.8 

1983 

1908.5 

741.8 

194^^ 

1498.5 

582.5 

1962 

1660*6 

645.5 

1963 

2307.0 

896.8 

1964 

2367.8 

920.4 


CuM*Clrowth Rate 13*95/^ 


Het change between 194^~^4 S20» 


i.'hi'rc of Land, 
Building etc. in 
B'ixed Capital 


^ Share of 
Plant, Machines 
etc. in Fixed 
Capita l 




17. 

56.9 

43.1 

57.7 

42.3 

62.6 

37.4 

66.0 

34.0 

64.9 

35.1 

66.6 

33.4 

60.9 

33.1 

68,4 

32.6 

70.8 

29.2 

68.7 

31.1 

72.8 

27.2 

72.6 

27.4 

65.0 

35.0 ! 

70.4 

29.6 1 

75.4 

24.6 

71.9 

28.1 

75.9 

24.1 1 



C Ji . . . 
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1414.0 

1936.0 
2301.0 

2735.0 

3019.0 


317.1 

434.5 

516.4 
613.3 

677.5 
691.0 
957.9 

1049.0 

1395.0 


I - 

between 194S*'64 1293^ 


191.7 

129.3 

123.4 

173.1 

231.1 

336.4 

377.3 
470.6 

577.3 


274.9 
135.5 

176.9 
243.3 
403.2 








Table 3*5A 


Employment in Paper Industry: Number of Workers, Nonworkers 
and Total Persons Employed in Inuian Paper 
Inddstry 194^-64 


Year 

TOTaJL number of PLRoONS 

liU^PLOYKD 

WORSES 

Number 

Index 

_ 1946 - 1 Q 0 ^ 

Number 

Index 

l9Li^lOO 


: 2 

_ 

4 , ^ 



1946 

22631 

100.0 

20127 

100.0 

1949 

22600 

100.7 

20542 

101.9 

1950 

23905 

105.6 

21460 

106. 5 

1951 

24539 

106.4 

21763 

107.9 

1952 

23636 

X04«4 

20764 

103.0 

1953 

24436 

106.0 

21509 

106.7 

1954 

263 9 5 

116.6 

22731 

112.6 

1955 

29655 

131.0 

25763 

127.6 

1956 

32571 

143.7 

27760 

137.7 

1957 

37966 

167.6 

32110 

159.3 

1956 

44626 

196.1 

37944 

166.2 


1959 

1960 

1961 

1962 

1963 

1964 

Sutrmiatiif'e 
Growth Eate 
(Per Year) 

% Growth 
during 

mMk 


45375 

531^9 

49472 

56757 


646Q6 

66315 


200.5 

235*0 

216.6 
250.6 
266.4 
293.0 


6.5% 

193.0^ 


36464 

45400 

43OO6 

46653 

54502 

55052 


190.6 

225.2 

911 ^ It 
^ 

241.3 

270.3 
273.1 

6 . 1 ^ 

173% 


15 



C Table 3»5-f* contd.l 









Tabl® 3 'SB 


Employment in Paper Industry: Wages, Salaries & Benefits etc. 


Tear 

TOTAL WAGkS 
k BENEFITS 

TC! WORKERS 

TOTAL SALARY 

OF NON -WORKERS 


Share of 
workers ii 
total 


Rn. 

Lakhs 

Index 

1948-100 

Rs. 

Lakhs 


Rs . Index 

Lakhs 1948-100 

salary am 
wares etc. 

fa 

T 

2 
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194B 

1 54 ♦ ^ 

100.0 

60.3 

100.0 

222,2 

100.0 

69.7 

1949 

170.4 

110.0 

57.6 

95.6 

234.8 

105-6 

72.6 

1950 

193.7 

125.1 

58.3 

96.8 

263.6 

118.6 

73.5 

1951 

227.6 

147.1 

80.4 

133.4 

322.6 

145 ♦ 2 

70.6 

1952 

229.6 

148.3 

91.7 

152.1 

331.1 

149.0 

99.3 

1953 

217.6 

140,5 

90.9 

150.7 

321.8 

i44 « S 

67.6 ; 

1954 

221.3 

142.9 

102.1 

1 69 * 4 

337.3 

151.8 

65.6 

1955 

263.7 

170,3 

120.3 

199.5 

407.4 

183.3 

64.7 


299.4 

193.4 

143.1 

137.4 

473.3 

213.0 

63.3 


350.7 

232.9 

171.0 

283.7 

563.0 

253.3 

64.1 

195B 

449*9 

290.6 

205.6 

341.1 

659.0 

312.7 

64.7 

1959 

504.5 

;25.8 

248.7 

412.6 

817.6 

367.9 

© Ji, ♦ f 

I960 

607*5 

392.4 

279*4 

463.5 

956,7 

430.5 

63.5 

1961 

628.9 

406,1 

249.4 

413.6 

9«6.5 

430.4 

65.7 I 

I9i2 

725.0 

468.2 

311.4 

516.6 

1126 . 4 

506.9 

64 . 4 I 

1963 

868.7 

561*1 

421,5 

699.1 

1410.4 

634.6 

61.6 1 

1964 

923.5 

596.5 

487.1 

808.0 

1551.5 

698.2 

59.5 i 

CoirlMAiatiir® 
Growth Bate 
{Per Year) 

11 , 

m 


m 

12.1^ 

flip. 

% Growth 

1948-64 

496.5^ 

- 

708 # 


598. 2|C 








[Tabl« 3.5B contd.f 



fear 

Avei^i® Earning 
Per Person per 
YearCRs)'' 

Average Wage 

Per Worker per 
Year (Rs.)* 

Average 
Wage per 
Manhour 
Worked 

_ AM A 

Average 

Salary per 
Ronworker 

Per Year 

i.8s....*. )- ^ 


. 9 

IQ-..- 

11--..- - 

12- 

19A8 

9^2.0 

768.0 

0.30 

2407.1 

1949 

1029.6(1053.2} 

829.3(846,1) 

0.30 

2551.4 

1950 

1102.^(1124.6} 

901.9(919.8) 

0.40 

2405.9 

1951 

1314.0(1289.3) 

1046.7(1027.0) 

0.40 

2896.9 

1952 

1400.8(1400,8} 

1105.6(1105.6) 

0.40 

3190.2 

1953 

1316. 7(1279. 3) 

1011.6(982.2) 

0.40 

3104.5 

1954 

1277.8(1290.5) 

973.5(962.9) 

0.40 

2787.5 

1955 

1373.8(1475.0) 

1023.4(1049.0) 

0.40 

3090.1 

1956 

1455.4(1427.4) 

1078.6(1058,0) 

0,50 

3006,1 

1957 

1482,9(1376.3) 

1123.2(1042.0) 

0.50 

2920,0 

195^ 

1550.5(1377.6) 

1185.8(1054.0) 

0.50 

2988.0 

1959 

1801.8(1534.1) 

1311.7(1116.0) 

0.50 

3598.7 

i960 

1798,6(1494.0) 

1338.2(1111.0) 

Q.50 

3587.2 

1961 

1933.3(1580.1) 

1462.2(1195.0) 

0.60 

3857.6 ! 

1962 

1984.7(1572.9) 

1490,1(1181.0) 

0.60 

3843.3 

1963 

2170.3(1649.2} 

1594.0(1208.0) 

0,60 

4090.2 i 

1964 

2339.7(1570.0) 

1677.6(1126,0) 

0,60 

4324.7 


♦fh« fig«. in brackets are deflated values. All India Consumers* 
Price Index (1952-53*100) haw been used as deflated to get these 
figs. 











Tabl@ 3*6 A 


10 ? 


Percent ape Jistrioution of Total i.xpenciitare on 
'Fuel, Power &. Lubricants bj? sources in the 
Paper Industry in India 


Year 


> ohare of Expenditure on 


Coal Fuel Lubricants Electricity Others’*‘ 
Oils 







♦Estimated 

Sourca! CMI & ASI R#port» 


Cov-Atl < . i 









(Table 3.6B contd.l 


Value” 

Lubric 


» Rs 


«6 


(••5 
J*1 
«3189.9 

110833.6 

127593.0 

137909.0 
230442.9 

321453.2 

346033.0 

350191.3 

427191.6 
573454.5 

534440.7 


27.59 
26.51 

31.59 

39-99 

52.35 

60.93 

93.33 

172.29 

197.94 

226.97 

223.97 
294.56 

374.35 

410.63 




Table 3.6C 


III* 


Fuel, Power and LubricatJte Consumed Indian Paper Industyy 
194?^*64 (Index Series 194^*100) 


fear 


102.2 

106.0 

103.1 

107.6 

100.5 

113.9 

106 . 5 

127.6 

143.9 

147.0 

S 2.6 

93.6 

14«^.5 

159.6 

79.1 

153.6 

141*6 

152.3 

59.8 

114 .2 

124-2 

134.7 

91.5 

146.9 

163.4 

175.6 

127.5 

191.0 

204. s 

236.2 

131.2 

217.5 

232.5 

303.3 

162.9 

269.3 

264 • 6 

362.6 

274.1 

IOC e 
* 5 

274.70 3 ®^- 50 

367.25 

692.50 

307.6a 

470.09 

366.76 

729.10 

317.97 

506.56 

456.63 

641*73 

319.71 

540,25 

549.67 

936.44 

367.22 

666.05 

1359.66 1767.34 

347.54 647.05 1576.40 2276.54 


er Tear 


7.60 






{Table 3*6C contd.) 


-Tear 

Qty . of ' 

lubrlcasts 

¥alu® of 
Liibrl,cantJ».._.._ 

Qty . of ' 

El,f Ctrl ..city 

faille of 
Electricity 

a 

J 

- 9 



- 11 

19 k $ 

100.00 

100.00 

100.00 

100.00 

1949. 

97.2 

104.9 

142.4 

104.9 

1950 

107.6 

117.4 

123.3 

137.2 

1951 

114.3 

136.0 

163.3 

177.0 

1952 

126.4 

162.3 

165.4 

170.1 

1953 

125.1 

161.1 

175.6 

202.7 

1954 

122.3 

150.8 

225.9 

256,6 

1955 

146.2 

181.3 

301.0 

339.2 

1959 

166.5 

206.7 

346.7 

391.3 

1957 

251.7 

339.5 

510,2 

634.2 

195J? 

229.6 

322.7 

761.5 

1105.7 

1959 

280.0 

380.75 

872.82 

1270.24 

I960 

341.11 

125.55 

939.56 

1456.49 

1961 

311.48 

430.12 

950.85 

1469,34 1 

1962 

307.89 

446.80 

1159.92 

1890,22 

1963 

307.50 

461.12 

1394.15 

2405.47 1 

1964 

374.16 

568.75 

1451.13 

2635.38 


CuTntdabive Growth Hate Per year 

$•07% 10,77% I7*0k% 21,22% 

% Growth during I94S-64 

274% 




1 $§ 1 . 1 % 


2535.4^ 






Table 3«6D 


Price Series for Fuel, Power &, Lubricants 194^-64 


lean 

^rict of Coal 

,Aice:: oFfutiims.;:.. 

Rs. 

Per 

Ton 

Index 

1943*100 

1 ^ 0 * 

Gallon.. 

Index 

1943*100 

194 « 

23.35 

100.00 

0.52 

100.00 

1949 

23.55 

100.33 

0.52 

100.00 

1950 

23.74 

101.63 

0.53 

112.04 

1951 

23.36 

102.13 

0.53 

113.34 

1952 

25.12 

107.61 

1.00 

194.14 

1953 

25.11 

107.54 

0.93 

190.96 

1954 

25.32 

108.50 

0.33 

160.60 

1955 

25.09 

107.47 

0.77 

149.37 

1956 

26.93 

115.32 

0.35 

165.30 

1957 

30.46 

130.46 

0.32 

153.22 

195 S 

32.01 

137.12 

0.30 

155.24 

low 

jw 

33.02 

141.43 

0.93 

133.57 i 

I 960 

35.67 

152.79 

0.97 

137.54 

! 

1961 

37.22 

159.40 

0.95 

134.33 

1962 

39.45 

163.93 

0.33 

170.73 ! 

1963 

42.35 

131.37 

0.63 

131.45 

1964 

43.47 

136.13 

0.74 

144.23 


contd. ,• 








Table 3-6il contd.) 














Table 3.7A 

ConsTMptioni of Basic Raw Materials by Indian Pa] 
Industry {Qty. and Value Series) 


mm 
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Table 3 - 7 B 

ConsuTjption of Basic Haw Materials by Indian Paper Industry 

(Index Series) 



PULP 

GRASS 


wmwmm 


Tear 

Qty. 

Value 

Bfllli 

Value 

Qty. 

Value 

i 

- ^ 

-- - 3 ,. 

4 

5 

6 

: 

194 B 

100.00 

100.00 

100.00 

100.00 

100,00 

100.00 

1949 

351.16 

297.62 

104.62 

116.53 

120.78 

126,55 

1950 

250.22 

156,08 

105.53 

116.01 

136,07 

137.07 

1951 

75.62 

65.74 

125.06 

151.17 

175.35 

179.35 

1952 

649. G 3 

616.95 

113 «94 

133.98 

179.98 

192.40 

1953 

611.37 

560.41 

116.64 

134.78 

216.69 

165,04 

1954 

5B3.2I 

555.49 


125.49 

179.19 

161.18 

1955 

6 d 8.35 

664 • 06 

136.59 

147.18 

238.42 

205.00 

1956 

669.15 

666.31 

194. 08 

196.94 

253.45 

219.17 

1957 

1295.76 

802.97 

146.25 

163.17 

350.48 

307.39 

195 S 

1750.69 

1775.59 

171.76 

192.72 

404.91 

382.24 

1959 

1172. 3B 

1198.19 

172,88 

185.31 

476.06 

475.75 

I 960 

143 2.11 

1445.01 

172,26 

179.20 


565.94 : 

1961 

857.68 

901.47 

170.93 

187.29 

644.45 

858.78 

1962 

1291.83 

1325.19 

198.68 

237.68 

656.92 

916.97 

1963 

1539.92 

1535.04 

222.09 

248 .82 

788.53 

791.29 

1964 

1484.66 

1616.27 

171.56 

2X64 56 


900,31 

Cucisiilatiyt Growth 

Rates Per year 





17 . 20 i 

17 . 78 ?t 

3 . 23 ^ 

4.653^ 

13 . 44 )f 

13.8036 

% Growth during 194^-64 

13 B 4 . 75 S 1516 , 27% 

071.563^ 

116 . 563c 

753 . 59 )t 

800.3^ 









f Table 3*73 contd.) 


Ig.ar..,- 

llllllllllllllllllllllllllllll^^ 


liiGASbh 



Valu® 



falu# 

I, 

8 . . 

-9 

10 

11 

194d 

100.0 

100.00 

100.00 

100.00 

1949 


83.92 

77.00 

97.37 

1950 

80.61 

88.18 

47.39 

86.55 

1951 

102.15 

116.38 

169.50 

347.79 

1952 

77.65 

90.22 

163.24 

329.04 

1953 

105.72 

113.36 

152.65 

258.63 

1954 

130.56 

146.53 

162.96 

262.88 

1955 

180.62 

206.79 

197.52 

273.53 : 

1956 

203.06 

261.72 

374.30 

340.76 

1957 

228,52 

309.53 

288.47 

423.49 

195^ 

295.27 

475.69 

275.70 

449.37 1 

1959 

293.11 

483.74 

515.89 

1046,29 

i960 

298.94 

523.37 

540.84 

1189.87 

1961 

368.89 

579.40 

1376.18 

3634.77 1 

1962 

355.03 

64.1 . 04 

883.76 

2416.33 

1963 

392.37 

703.56 

889.94 

3047.27 

1964 

431.55 

759.07 

851.22 

2821,21 


CiORulativ® Growth Rates Per year 

12 , 66 % 

% Growth during 1946*^ 

331 -S5* 


13.kZf 21.71)t 

751 . 22 ?i 2721 . 2 )t 


659.0754 




Table 3 >70 



Percentare Distribution of Total Value of basic 
Materials by Sources 


Year 

Pulp 

Grass 

Bamboo 

Waste 

Paper 

Bagasse 

Rags & 

Other 

1943 

8.9 

17.5 

35.3 

20.1 

0.6 

17.6 

1949 

21.0 

16.2 

35.5 

13.4 

0.5 

13.4 

1950 

11.3 

17.2 

41.1 

15.0 

0.5 

14*4 

1951 

3.3 

17.4 

41.7 

15.4 


20.3 

1952 

27.6 

11,3 

34.2 

9.1 

1.0 

16.3 

1953 

26*6 

12.6 

31.1 

12.1 

0,9 

16,7 

1954 

25.0 

11.1 

23,9 

14.9 

0.8 

19.3 

1955 

24.0 

10.4 

29.4 

16.9 

0.7 

19.6 

1956 

21 * 3 

12.7 

23.6 

19.4 

0.3 

16.7 

1957 

21.6 

3.6 

32.9 

13.3 

0.3 

17.3 

1953 

30.8 

6.6 

26.3 

13,6 

0.5 

17.2 

1959 

15*4 

4.7 

39.7 

14*1 

0.9 

25.2 

I960 

16,6 

4.0 

25.3 

13.6 

1.0 

39.0 i 

19a 

9.1 

3.7 

34.4 

13.2 

2.5 

i 

1*3 I • i 

1962 

11.7 

4.1 

32,3 

12.3 

1,5 

37.6 

1963 

11.9 

3.3 

24.4 

12.3 

1.6 

46.0 ; 

1964 

11.7 

3 . 1 

25.9 

12.4 

1.4 

45.5 1 


Source: Derived from Table 3#7A* 




Table 3*70 


Prices of Selected Basic Raw Materiala of Paper 

Industry 194S-64 


fear 

r-Kici. 

Rs. 

Ton 

OF 'PULP 

Index 

1952*100 

PRICL OF GRAuS 

Rs . index 

^ Tdn„ _ 1952^0 

Price of baM )6 I 

Rs , index 

Ton. . 1 . 952 * 1.00 

1 

.2 





...5 

6 

- 7 

194s 

764 . 

105.3 

93.3 

65.0 


93.4 

1949 

665.7 

69.3 

103.9 

94.7 

66.6 

97.6 

1950 

469.5 

65.7 

101,6 

92.6 

63.4 

94.0 

1951 

662.3 

91.6 

112,6 

102.6 

64.7 

95.5 

1952 

745.1 

100,0 

109.7 

100.0 

66.6 

100.0 

1953 

719.3 

96.6 

107.6 

96.3 

63.1 

71.1 

1954 

747.5 

100,3 

104.1 

94.9 

74.5 

64.0 

1955 

757.1 

101,6 

100,5 

92 i .6 

71.2 

60.3 

1956 

761.4 

104.9 

94.7 

66.3 

71.6 

60.7 

1957 

766.0 

105.3 

104.1 

94.9 

72,6 

61.9 

195 d 

795.9 

106.6 

104.7 

95.4 

76.2 

66.1 

1959 

602.0 

107.6 

100.0 

91.2 

60.7 

91.0 

i960 

791.6 

106.3 

97.1 

dfl r 

0 V # 

79.6 

69.6 

1961 

624.6 

110.7 

102.2 

93.2 

110.3 

124.4 1 

1962 

605.0 

106.1 

111.4 

101.5 

115.6 

130.3 

1963 

762.3 

105.0 

104.5 

95.3 

63.1 

93.7 : 

1964 

654.3 

114.7 

117.6 

107.3 

67.3 

9^.5 ' 1 





CTtbl® 3 . 7 D contdj 


m Wm>m 

^r^iCE OF MS® J^APKR 



# 



Index 

195 ^i 00 _ _ _ . 

Es. 

Ton. 

Index 

1952-100 

I 9 ki 

219.9 

66,1 

16.5 

49 ♦ 6 

1949 

22 g .4 

69.4 

23.4 

62.7 

1950 

240.6 

94.2 

33.6 

90 • 6 

1951 

250.5 

96.1 

37.9 

101 . 6 

1952 

255.5 

100.0 

37 ^3 

100.0 

1953 

235.6 

92.3 

31.3 

84.1 

1954 

246.8 

96,6 

29.6 

60,0 

1955 

251.7 

96.5 

25.6 

66.7 

1956 

263.4 

110.9 

26.6 

72,0 

1957 

297.6 

116.6 

27.1 

72.6 

1956 

354.4 

136.7 

30.1 

60.9 

1959 

362.9 

142.0 

37.5 

100.6 

I 960 

365.0 

150.7 

40.7 

109.1 ! 

1961 

345.4 

135.2 

46.6 

131.0 

1962 

397.0 

155.4 

50.6 

135.6 ; 

1963 

394.3 

154.3 

63.3 

169.9 i 

1964 

366,6 

151.4 

61.3 

l 6 l (>.4 : 




Oourctt D®riT«d from Table 3 , 7 A 



Table 



Materials Uonsuaned in Indian Paper Industry. Aggregate 

Value Series I94S-I964 





(Table contd.) 



Source! CMI: ASI Report 8 








Table 3. SB | 2 

Materials Consumed in Indian Paper Industry, I94B-64 
(Index of Value: 1948*100) 


lear 

falu® at 
factory of 
i4ateri«l ■ 
Trans. Costs , 
Conunission 
etc .Total 

talus of 

Materials 

only 

Inward Value of Basic 

Transport 

cost and At At 

commission Current Constant 

etc. Prices Prices 

i 



i__ _ 

4 

5 

g 

1948 

100.0 

100.0 

100.0 

100.0 

100,0 

1949 

124.8 

124.9 

8c. 8 

125.8 

110 • 6 

1950 

122.0 

121.8 

298.2 

117.8 

117.6 

1951 

173.1 

172.4 

1219.2 

152.1 

157.5 

1952 

202.6 

201.7 

1416. 9 

198.5 

164 .1 

1953 

186.9 

186.5 

53^*. 2 

i'’7.5 

184.5 

1954 

197.4 

197. i 

6O5.9 

197.1 

174.5 

1955 

234.0 

233.8 

474.4 

250.2 

219.6 

1956 

267.8 

266.8 

1585.4 

271.2 

247.7 

1957 

325.4 

323.2 

3247.8 

330.0 

303.7 

1958 

471.2 

469.2 

3257.1 

512,4 

369.0 

1959 

633.9 

628.6 

8004.7 

690,5 

499.6 

I960 

701.2 

692.4 

12800.0 

773.8 

549.0 

1961 

775.9 

763.5 

18000,0 

882.8 

649 .6 

1962 

890.2 

881.7 

12763.0 

1002.3 

638.9 

1963 

IO60.O 

105122 

18458.0 

1144.1 

731.8 

1964 

1130,9 

1112.2 

26989.8 

1228.7 

776.1 


CiCmulatiTt Growth Rates (Per fear) 

15.34^ 15.22% 38.90% 15.90% 12,ai% 

% Growth over 1948 level 

1C0O.9% 1012.2% 26889.8% 1128.7% 


676.1% 



(Table contd 


Tear 

Value of Cbemicais 

at 

current 

price 

at 

coBstant 

price 

.,,;i 

7 



1948 

100.0 

100.0 

1949 

127.1 

113.8 

1950 

128.8 

101.9 

1951 

197.0 

138.7 

1952 

202*1 

XI|.^ «« 3 

1953 

1?2.3 

142.2 

1954 

186.8 

132.9 

1955 

207.7 

175.5 

1956 

253.6 

192.9 

1957 

313.7 

218.7 

1958 

426.2 

282.7 

1959 

596.3 

352.3 

i960 

644.6 

362.3 

1961 

61 5 .3 

352.7 

1962 

745.1 

435.6 

1963 

1029.5 

602.6 

1964 

1029.6 

584.8 


Cumulative Growth Rate (Per Xei 
14.70^i 10.95^ 

Growth over 194^3 level 

929.6^ 4S4.G% 


100.0 

126. G 

122.0 

169.1 
199. G 

181.7 

193.2 

231.6 

264.5 

323.8 

474.6 

654.8 

724.8 

781.3 

903.4 

1100.6 

1153 .1 


100.0 

111.9 

111.1 

149.9 

155.0 

166.8 

157.1 

201.2 

224.8 

268.2 

332.9 

438.0 

470.0 

525.5 

573.9 

677.8 

698.2 


100.0 

117,1 

119.8 

189.4 

211.3 

220.9 

217.5 

245.7 

279.0 

320.2 

414.2 

350.5 

523.1 

670.1 

761 .3 

792.4 

898.2 





12 5 

Table 

otructure of Total Material Cost &. Some Price Inciicies 


194^ 

:"..07 

52.06 

31.84 

16.03 

82.68 

70.42 

77.56 

1949 

0.05 

52. 4S 

32.43 

15.04 

94.0? 

78,68 

87.53 

1950 

o.in 

50.28 

33.63 

15.74 

82.82 

89.05 

85.12 

1951 

0.51 

45.73 

36.23 

17.53 

79.81 

100.00 

87.51 

1952 

0.51 

51.01 

31.76 

16.72 

100.00 

100.00 

100.00 

1953 

0 M 4|>1 

52.24 

29.36 

18,94 

84.03 

85.32 

84*49 

1954 

0.22 

51.98 

30.14 

17.66 

93.37 

99.01 

95.36 

1955 

0.15 

55*66 

28.26 

16,83 

94.19 

83.33 

89.27 

195ti 

0.43 

52.72 

30,15 

I0.70 

90.50 

92 . 59 

91.25 

1957 

0.73 

52.80 

30.70 

15.77 

89.85 

101.01 

93.65 

19 5« 

U,50 

56.61 

28.80 

14.09 

114*81 

106.16 

110,56 

1959 

D.90 

56.71 

29.95 

13 *44 

134.29 

119.18 

115.93 

i960 

1.31 

57.46 

29.27 

11.96 

136.55 

125.31 

119.37 

1901 

1.07 

59.24 

25.25 

13.84 

132.36 

122.85 

115.30 

1962 

1.03 

58*61 

26,65 

13.71 

129.70 

120.48 

122.08 

1963 

1.25 

55.88 

30,75 

11,91 

129.26 

120.34 

125.95 

1964 

1.72 

56.56 

28.99 

12.73 

110.89 

123.99 

128,47 


les 3' 








Table 3»9 A 


Percentage Distribution of Total Quantity of Paper & 
Paperboard by Types of Paper 


Tear 

Printing & 
V’riting ^ 
Papers % 

Wrapping 
Paper % 

' Other 
varieties 

# 

Board 

H 

1 

2 



4 _..__ 




51.6 

14.6 

2.4 

31.3 

1949 

56.7 

S ♦ 8 

3.4 

31.1 

1950 

55.2 

11.2 

2.3 

31.2 

1951 

50*4 

15.7 

3.1 

30.6 

1952 

56.0 

11.2 

3.5 

29.3 

1953 

54*1 

10,5 

6.2 

29.3 

1954 

52,1 

10.5 

7.5 

29*6 

1955 

50.5 

10.0 

7.6 

32.0 

1956 

52.3 

11,2 

5.6 

30.9 

1957 

46.6 

11.2 

4.7 

32.5 

195 ^ 

47.3 

10.2 

d .8 

33.7 

1959 

4 S ,5 

13.4 

7.2 

30.9 

I 960 

52,5 

10.5 

6,0 

31.1 

1961 

53.1 

11.0 

3.7 

32.2 

1962 

53.9 

11,0 

4.5 

30.6 

1963 

5^.3 

9.7 

4*4 

27.5 

1964 

5^.6 

9.6 

3.9 

26.0 


contd»«* 




(Table 3 *9 A coritd.l 


Percentage Distribution of the Value of Total Paper & 
Paperboard by Types of paper 


1 

2 

3 

4 

5 

194^ 

59.7 

13.1 

3.6 

23.6 

1949 

65a 

8.0 

4.2 

22.7 

1950 

62.0 

11.9 

3.6 

21*6 

1951 

52.9 

17.1 

5.4 

24 • 6 

1952 

59.0 

11.5 

6.8 

21.9 

1953 

61.8 

10.3 

10,8 

17.1 

1954 

57.8 

10.3 

11.3 

19.4 

1955 

50.3 

9.8 

12.4 

21.5 

1956 

57.3 

11.0 

9.8 

21.9 

1957 

51.9 

11.7 

12.7 

23.7 

195^ 

52.8 

13 • 5 

9.1 

24.6 

1959 

55.7 

1 

11.6 

21.3 

1900 

57.3 

7.6 

11.8 

23.3 

1901 

58.6 

10*2 

7.7 

23.5 

1962 

59.1 

10.0 

9.7 

21.3 

1963 

64-1 

8.7 

7.3 

19.9 

1964 

65.1 

8.9 

5.5 

20.5 


Source: CMI St, ASI Reports. 




.0 

100.0 

100.0 

100.0 

100.0 

100.0 

.9 

130.3 

63.3 

73.5 

153.2 

133.3 

.3 

136.3 

84 # 6 

113,0 

111.3 

131.2 

.3 

156.0 

144.9 

230,4 

176.9 

266.5 

#4 

195.2 

116,5 

170.6 

230.4 

365.9 

,4 

195.1 

107.3 

148*4 

397.5 

566.9 

.7 

192.2 

113.5 

155.4 

507.9 

621,0 


241.6 

139.1 

192.1 

653.0 

334.5 

•4 

274.0 

169,9 

240.5 

533.1 

775.3 

1 « 1 

303.5 

209.2 

310.6 

1136.2 

1227.4 

^.3 

410.3 

217.3 

323,3 

1132.6 

1743.6 1 

u3 

473.0 

323,7 

443.1 

1114 . 4 

I633.O 

u7 

462.1 

263,9 

279.3 

970.3 

1574.9 

1 

501.3 

236,4 

396.3 

6O7.4 

1035.2 

.7 

603.6 

323.3 

465.4 

333 .1 

1639,6 1 

..3 

304.5 

344.1 

497.2 

973.3 

1510.1 

.7 

336,3 

357.6 

519.0 

902.3 

1169,4 


Gumiilativ® Growth Hat«s (Per 3C@arj 

n.iajs 13.31^ 7.7351 10,17% 13.32% 15.56% 

% Growth During 1943-6i^ 

524.7% 736.3% 257.6% 419.0% d02.3% 1069.4% 


CarvAi^ • 1 » 






(Table 3 *93 contd.l 


Year 


feOAR '6 

—yiivirw M'lf ri fV?TT~iTT~Tl 

Qty. 

Value 

Oty. 

uniQQim 

194 ^ 

100 . u 

100.0 

100.0 

100.0 

1949 

106. 7 

115.3 

107.2 

119.9 

1950 

111 . a 

119.1 

111. • 9 

129.9 

1951 

13^i» *4' 

183.6 

136*4 

176.3 

1952 

Xi|*4 • 4 

181.0 

154.1 

194.8 

1953 

141.1 

136*^ 

151.2 

188.6 

1954 

151.6 

162.8 

159.1 

198.5 

1955 

209. a 

233.1 

205.2 

256.3 

1956 

000 ? 

iC 4C # ^ 

264.9 

225.2 

285.6 

1957 

287 , a 

350.9 

276.7 

348.9 

195 d 

339.1 

483-3 

339.4 

490.6 

1959 

358.2 

458.2 

362.6 

507.4 

I 960 

377.5 

476.0 

380.2 

481.6 

1961 

395.6 

509.5 

384.7 

510.9 

1962 

425.6 

550.0 

434.7 

610.1 

1963 

460,2 

621,5 

522.9 

748.8 

1964 

492*3 

665.8 

550.4 

766.5 


Cu.'m.ulative Growth Katea (Per Year) 

9.W ll.m% 10. 5^% 12.735*^ 

% Growth During 194 G -64 


392 . 3 >« 


565 . 


450 . 41 ^ 







. 6 
.a 
7.9 

5.5 
4 • a 

9.7 

a.o 

3.6 

: 9*4 

1.6 

>3 *3 
>3.0 
.9.0 
: 4.0 
17.0 
4 . a 

13.7 


636,2 

16.2 

139.9 

2.58 

38.4 

a32.0 

10.3 

102.6 

3.96 

53.3 

370.0 

13.7 

164.7 

2 • 88 

50*4 

992.7 

25.5 

321.6 

4.57 

102.3 

1241.3 

18,9 

238.2 

5.95 

140,4 

1241.0 

17.5 

207.1 

10.27 

217.6 

1222.5 

18,4 

217.0 

13 t.l 3 

238.4 

1537.0 

22.6 

268.2 

17.01 

339.5 

1743.4 

27.6 

335.8 

13.91 

297*8 

1930.8 

33.9 

433.6 

29.37 

473 . 1 

2610.6 

35.2 

452.0 

30.56 

669.2 

3009.2 

53.3 

618.6 

28.80 

626.7 

2940.2 

43*9 

390.6 

25.08 

604.5 

3192.7 

46.5 

554.0 

15.70 

416.5 

3840.1 

52.5 

649.6 

21.53 

629.3 

5118.3 

55.8 

694*1 

25.29 

579.6 



5320.4 5^.0 724.5 



CTabl® 3-9C ccntd.) 
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BOARD 

1‘U'iAL"" lAf'DE & IaIgEBOAHD 

.y.t.y.,..OQQT.Qiis ValM« .Is .Lakhs 

Oty.QUOTons’ 

ValueRiLa, 

194S 

34.3 

251.5 

109.8 

1065,6 

1949 

36.6 

290.0 

117.7 

1277.8 

1950 

36.4 

299.4 

122.8 

I3S4.5 

1951 

46.1 

461,6 

149.7 

1878.2 

1952 

49.5 

455.2 

169.2 

2075.7 : 

1953 

• ii 

344.0 

165.9 

2009.8 

1954 

52.0 

409.5 

174.6 

2115.0 

1953 

72,0 

506.1 

225.2 

2730,8 

1956 

76,3 

666,0 

250.0 

3043.0 

1957 


m2,k 

303.7 

3717.9 

1956 

110,4 

1215.3 

345.4 

4947.0 

1959 

122,9 

1152.1 

397.9 

5406.6 

I960 

129.6 

1196.9 

417.2 

5132,1 

1961 

135.7 

12^1.2 

422.2 

5444*4 

1962 

146.0 

13^3 .0 

477.1 

6502.0 

1963 

157.9 

158799 

573.9 

7979.9 

1964 

16a. 9 

1674.3 

604.1 

8168 , 1 


♦Figs, way not add up bacausa of rounding 
Sourc«J CMI & A3I E«ports 



Tabls 3*9^ 

Av«rag« Prices of Paper and Paperboard 


Plit?tT5G~'F'^Rl¥lfe~ WRAPPtl^ l^A^gR OTHER 'VARIBT^ES 

Rs. Index Rs. Index Rs, Index 

Itii: l2fi 3.2a?.3rPQ Im I S Sgfl QP Isn .l2.5gfJ-.gQ 


1948 

1123.4 

85.7 

860,7 

68.3 

1485.4 

63.0 

1949 

1246.0 

95.1 

991.8 

78,7 

1345.9 

57.1 

1950 

1282,2 

97.9 

1200,4 

95.2 

1751.7 

74.3 

1951 

1315.2 

100.4 

1368.2 

108.5 

2236.6 

94*8 

1952 

1310.2 

100.0 

1260,8 

100.0 

2358.8 

100,0 

1953 

1383.1 

105.6 

1184. 4 

93.9 

2118.1 

89.8 

1954 

1343.2 

102.5 

1179.0 

93.5 

I8I5.9 

77,0 

1955 

1352.6 

103.2 

1189.0 

94.3 

1996.2 

84.6 

1956 

1347.6 

102.9 

1218.3 

96.6 

2140.9 

90.8 

1957 

1363.4 

104.1 

1278.0 

101.4 

1604. 3 

68.0 

1958 

1599.2 

122.1 

1283.3 

101.3 

2189 . 5 

92.8 

1959 

1559.4 

119.0 

1160,2 

92.0 

2176.0 

92.3 

I 960 

1342.6 

102.5 

895.6 

71.0 

2410.3 

102.2 

1961 

1423.4 

108.6 

1192.6 

94.6 

2653.2 

112.5 

1962 

149444 

114.1 

1236.9 

98,1 

2922.5 

123.9 

1963 

1528.6 

116. 7 

1243*7 

98.6 

2292.3 

97.2 

1964 

1503.9 

114.8 

1249.2 

99.1 

1923.5 

81*5 


CimM 


» ♦ .# 







Table 3.10A ‘ ^ 

Value Added & Related Series for Indian Paper Industry 

I94S-64 

Ex-^’ac t ory " Gross Total Cost of Value"”'^ 


IllPf .. Production Puel, Power, etc,. 


tear 

Rs. 

, ,i«akha__, .. 

Index 


Index 

Rs. 

LaKhs 

Index 

i 

2^^,^ 





' 6 . 

7 ; 

194S 

1102 3 

100.00 

906,7 

100.0 

644.7 

100.0 

1949 

1295.9 

117.6 

1145.4 

126.1 

760. 5 

121.1 

1950 

1394.9 

126.6 

1240.6 

136.5 

761.5 

121.2 

1951 

1974.5 

179.2 

1635.6 

160.0 

1061.2 

167.7 

1952 

2143 .7 

194.5 

1623.9 

200.0 

1257.6 

195a 

1953 

2052.0 

166.2 

1756.9 

193.3 

1170.3 

161.5 

1954 

2174.9 

197.4 

1623.9 

200.7 

1230.5 

190.9 i 

1955 

2775.3 

251.6 

2173.5 

239.2 

1470.3 

226.1 

1956 

3107.6 

262.0 

2577.9 

263.7 

1713.7 

265.6 

1957 

3630.1 

347.6 

3225.3 

355.0 

2125.6 

329.6 

195d 

5359.7 

466.3 

4366. 5 

460.5 

3030,2 

470.0 

1959 

6352.0 

576.4 

5551.6 

611.0 

4009.3 

621.9 

I960 

6860,6 

624.4 

6366.6 

702.9 

4507.6 

699.3 

1961 

7299.2 

662.3 

6776.3 

745.7 

4607.4 

745.7 

1962 

6474.2 

769.0 

7656.1 

664.6 

5619.4 

671.7 

1963 

10569.6 

960.9 

9762.7 

1074.0 

6663.6 

1067.6 

1964 

11327.6 

1027.9 

10591.2 

II65.6 

7305.9 

1133.3 


$ Growth over 194^ level 

927. 9S^ 1065.6^ 1033.3% 

Cuvnulative Growth Rates Per year 

14.69% 


15.54% 


15.35i 


















Table 3.10B 1 3 (5 

Profit riarfrin k Value Added as Percentage of Gross Output and 
Percentage Share of Labour in Value Added 


Tear 

Percent 
share of 
wages salaries 
& benefits in 
value added 

Percent 
share of 
’workers* 
wages 
only 

Profit 
margin as 
% of 

Gross 

output 

Value Added 
as of 

Gross Output 

1946 

54.23 

37.79 

17.54 

37.16 

1949 

50.74 

36.82 

11.62 

35.66 

1950 

49*64 

36,63 

11.07 

37.94 

1951 

40*45 

26.57 

17.17 

40.40 

1952 

41.66 

29.04 

14.93 

36.69 

1953 

41.76 

26.25 

14.37 

37.54 

1954 

40.35 

26.47 

16.14 

36.45 

1956 

34*59 

22.39 

22.93 

42 * 44 

1950 

36.61 

24,43 

17.05 

40,41 

1957 

36.52 

24.67 

15.79 

36.16 

1956 

34.35 

22.24 

16 . 53 

37.76 

1959 

40 . 64 

25.09 

12,60 

32.16 

I960 

49.29 

31.30 

7.16 

27*65 

1961 

46,40 

31.62 

7.16 

27,13 

1962 

46.02 

29.62 

7.29 

28.16 

1963 

46.46 

26,63 

7.60 

28.03 

1964 

47.64 

26.36 

6.49 

28,01 


1) Revenue-cost margin includes profit anoLsellitig costs. 

2) 7 % interest rate was assumed to computc^lmputed interest 
on productive capital* 


Source: GMIiASX Reports* 




Table 3 « 11 A 


Some Average Input™ Out put Variables for Indian Paper 

industry 1948-64 


fear 

PiXLi) U/iPiTlL 

PUR FiiCTGRY 

TuTAL MANHOUR . 1 ^. UF PERSONS 

WOR&KO Par KI 4 PL 0 I 1 O PRR FACTORY 

FACTORY 


Rs. 

lakhs 

Index 



Thou- Index 

..sands. X 948 =»IQ 0 

No. 

Index 

_i 9 iS?ioa 

„ 1 , 

Z 

3 

^..k - - 

5 

. 6 _ 

7 

1948 

15.34 

100.0 

1301.8 

100.0 

582 

100.00 

1949 

16.96 

110.54 

1372.9 

105.30 

586 

100.75 

1950 

26.06 

169.87 

1240.9 

95.17 

585 

100.53 

1951 

27.34 

178.17 

1237.8 

94.93 

568 

97.65 

1952 

27.62 

180.02 

1271.9 

97.55 

551 

94.78 

1953 

27.20 

177.31 

930.0 

75.16 


83.98 

1954 

27.03 

176.17 

1018.8 

78.14 

539 

92*64 

1955 

28.16 

183.54 

1132.2 

86.83 

550 

94.64 

1956 

37.11 

241.86 

1238.9 

95.02 

610 

104.92 

1957 

49.56 

323.04 

1280.5 

98.21 

655 

112.58 

1958 

53.48 

353.48 

1434.5 

110.02 

732 

125.76 

1959 

72,38 

471.79 

1687.8 

129.45 

774 

133.17 

I 960 

64.50 

420.42 

1369.9 

105.07 

618 

106.19 1 

1961 

59.07 

38 a .98 

1154.1 

88.52 

552 

94.83 

1962 

59.91 

390.96 

1004.9 

77.07 

475 

81.70 

1963 

66.89 

435.96 

1099.0 

84.29 

496 

85.25 

1964 

65.43 

426,47 

957.9 

73.47 

415 

71.26 

56 Growth over 
1948 level 

326.53^ 


-26,531^ 


r 

-28.745^ 


eontd • • • 



















Table 3*11B 


Average Productivity of Capital and Labour Inputs & Capital « 
Labour Ratio In Paper Industry 194^-64 


fear 

toDUCTIVifl PiR 
UNIT OF FIXED 
CAPITAL 

MODtJCTIVITY PER 
MAMIE AR {0x3OO)mhs 
WORKED 


Rsf 


ESe 

Index 

_„1940»1OO_ 

w: 



2 



-5 

6 



194a 

0.6S 

100.00 

5216 

100.00 

4069 

100.00 

1949 

0.73 

106,30 

5026 

111.60 

5604 

116.73 

1950 

0.49 

70,92 

0602 

126.57 

5035 

119.03 

1951 

0.62 

90.56 

0075 

170,14 

0051 

165.55 

1952 

0.67 

90.05 

9430 

100.94 

9060 

106.23 

1953 

0.56 

81,60 

10051 

192.70 

0397 

172.45 

1954 

0,61 

00.99 

10465 

200.62 

0239 

169.21 

1955 

0,67 

97.02 

10926 

209.45 

9358 

192.10 

1956 

0.58 

85 13 

11303 

216.69 

9556 

196,24 

1957 

0.49 

72,19 

12306 

237.46 

10007 

207.16 

195^ 

0.60 


14640 

200,67 

11956 

245.54 

1959 

0,56 

02*40 

15429 

295.70 

14220 

292.19 

I960 

0.49 

60.47 

14291 

273.90 

13200 

271.00 

1961 

0,51 

74.47 

16000 

323.76 

14722 

302.34 

1962 

0,45 

65,02 

17393 

333.45 

15317 

314.56 

1963 

0,46 

67,06 

10046 

345.96 

16699 

342.94 

1964 

0,41 

60.13 

19563 

375.03 

17523 

359.07 

Met Chaise 

-39.07^ 

275-03Jfc 

259.37?t 

over 194® 





! 


Mote 


s -♦Fixed capital employed in production has been taken 
2,7 times the stock of it for each year, taking into 
consideration three shifts working day for the industry. 




(Table 3 * 11 B contd.l 


Year 

Fllhu GaJ> 1 TAL (BOOK 

Value) per 

fixld capital (book value 

AT CONiTANT PRICES) PER 
WORKER* 


R-S m 

WKmmwmm 

Rs. 

Index 

1948-100 

X 

— -..i - - 

- 9 




194 ?^ 

6006 

100.0 

9556 

100.0 

1949 

^670 

108. 3 

9942 

104.0 

1950 

13387 

167.2 

15104 

158.1 

1951 

14647 

183.0 

X 4444 

151.1 

1952 

15393 

192.3 

15386 

161.1 

1953 

17075 

213.3 

17131 

179.3 

1954 

15720 


16106 

168.6 

1955 

15890 

198.5 

16899 

176.8 

1956 

19324 

240.2 

1927? 

201.8 

1957 

24152 

301.8 

23314 

244 . 0 

195 ^ 

23436 

292.8 

21494 

224.9 

1959 

29749 

371.7 

27444 

287.2 

I 960 

33018 

4X2 « 4 

28709 

300.4 1 

*1 

lyoi 

33242 

415.3 

28188 

295.0 


39685 

495 * 8 

32776 

343.0 

1963 

43286 

540.8 

33945 

355.2 

Met change 
over 1948 


541.1^ 




Notes- *Fixed capital employed in production has been taken 
2.7 times the stock of it for each year, taking into 
consideration three shifts working day for the industry. 
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lear 

G0N8U:4 PTL..N of emerge* 

PER 1000 MAN HOURS WORKED 
(COAL EQUIVALENTS) T 

CONSUMPTION OF EtaCEY* 
Pbli TONNE OF OUTPUT 
(COAL EwUIVALjt!*NTS ) 



KQIIIfHIII 

HuKiiMaHHHi 

Index 


Index 


X - 



13 

14 

_.,1,5, 


1948 

7.75 

100.0 

3.52 

100.0 


1949 

7.56 

98.7 

a.33 

94*7 


1950 

0.37 

108.0 

3.37 

95.8 


1951 

10.53 

135.9 

3.52 

100.0 


1952 

10.27 

132.5 

3.155 

89.5 


1953 


139.8 

3.08 

87.5 


1954 

9.47 

122.2 

2.71 

0 


1955 

10.17 

131.2 

2.67 

75.8 


1956 

11.70 

150.9 

2.91 

82,7 


1957 

11.92 

153.8 

2.80 

79.5 


1958 

11.62 

150.0 

2.82 

80.1 


1959 

11.57 

148.0 

2.70 

77.0 


i960 

10.91 

140.8 

2.44 

69.3 


1961 

12.68 

163.6 

2 .48 

70.5 


1962 

11.36 

146.7 

iigt W 

2 • 3/ 

67.3 


1963 

11.40 

147.0 

2.31 

65.6 


1964 

10.40 

* 2 

1 #99 

56.5 


% Growth 
over 1948 level 

34.2!* 


-43.55fe 



’<‘Conrr®rsion factors t»*dl in computing Easrgy consumption ar« as 
follows I 

*^a.Tonn# of Wood * 0.5 Tonns of Coal 

1 Gallon of fuel oil * 0*00595 Tonn® of Coal 
1000 KWH of Electricity “ 0.125 Tonnes of Coal 

lil'A ’ 

Source: United Nations: Statistical Tear Book 1967. Paae 777 






CHAPTEii 4 


far- Ff per atia PaBsrbgar^. in, ii^ciia 

The objective of this chapter is to estimate 
a set of demand functions for different categories of 
paper and paperboard in India covering the period 1950-51 
to 1964-65 • The chapter will have two main parts: Section I 
and Section II. In section I, we shall be dealing with 
the historical trends in consumption of different categories 
of paper ana paperboard in India; while in Section II, we 
shall be dealing with the specification and estimation of 
the demand functions for them. The main conclusions 
dex Iv 3d from the analysis will be summarised at the ena 
of the chapter* 

4 a aiasslficat iQ..n . P..f , thi QatiggrliJ, Qi Paper-.,.,aM.„FftPijXbMi!4 

The commodity known as * paper and paperboard » 
ia a heterogeneous group of a large number of varieties 
which have a wide scope of uses in modern civilisation. 

They are used as inputs in the industrial and business 
sectors and as consumers goods in the- household sector* 

Wo have attempted to list some Important varieties of 
paper and paperboard and their uses* This ia given in the 



appendix of chapter 1. The list contains I 64 varieties 
ana there may be some more. For the purpose of demand 
analysis, all these varieties of paper and paperboard may 
be grouped together in a few categories on the basis of 
their uses. The most common classification that is being 
followed now-a-days by most of the countries and the 
United Nations (i 960 ) is as follows: 

1# Newsprint 

2. Printing and Writing paper 

3» Other papers 
and 4» Paperboard 

These four categories of paper and paperboard 
may be further condensed into two, namely, the * cultural 
papers’ and the ’industrial papers I Cultrual papers are 
newsprint and other printing and writing papers which are 
used in printing and writing works. On the other hand 
♦industrial papers’ are used in business and industries 
for various purposes other than printing and writing 
work such as packaging of goods and as raw material « for 
certain products. However, for the empirical work the 
first classification consisting of the four distinct 
categories of paper and paperboard is preferred since it 
displays greater degree of uniformity interms of the 
uses of paper and paperboard than the second one. We will 
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also use this classification in the present chapter i hich 
deals with the econometric analysis of the demand for 
paper and paperboard in India. 

For each of the four categories of paper and 
paperboard (except newsprint) mentioned above, we have 
derived two alternative consumption series covering the 
period 1950-51 to I964-65. The first series which we 
have called by the name of *GMI: ASI series’, is based on 
the wMI and Adi production statistics while the second one 
which we have called as ’M.d.P.S. Series’, is cased on the 
Mrnt.hlv itatistics of Production data, detailed information 
ref.arding the scope, coverage, and other relatea terms 
involved in construction of these series, is given in 
Chapter 2 of the study. We will use both of them in the 
analysis of the demand for paper and paperboard in India, 
but the conclusions will be drawn from the CMI: ASI 
series si ^ce it covers the entire industry. The second 
series (i.e., MBPS series) Is taken to supplement the 
findings from the previous one. 

Section I 

U.2 Growth of th« D.m.n(l for P.per and P«p«rbo«ird In India 
11950-19^51: Hl»torio«iR.Tl«w - 


Since 1950 we have made remarkable progress in 


in fitilus lik« education, business and industries, where 
bulk of the paper and paperboard is consumeu. The literacy 
of the maases increased from 17% in ly51 to 29.4^. in 1971- 
The number of students enrolled in schools and colleges 
increased from 2J>5 lakhs per year in 1950-51 to 650 lakhs 
in 1904-65. Jirailar trends have been observed in the 
growth of the national incone, income from the business 
and industrial sectors and in the per capita income of the 
nation (Ref: Table 4.14) • These factors have exerted an 
upward trend in the demand for all categories of paper and 
paperboard during the period 1950*51 to 1964-65, Table 
4,1 shows the extent of growth in the consumption of paper 
and paperboard during this period. From the table, we 
find maximum growth in the printing and writing papers 
which exclude the newsprint. Consumption of this category 
of paper has increased by more than 3^4^ during the period 
which gives an average annual rise by 1U.6> (Ref: Cx^IIjAoI 
series in the Table), consumption of paperboard comes next 
in growth with 295% Increase at the rate of per annum* 

Growth in newsprint consumption has been lowest during the 
period. It increased only by 72% at the rate of 3*7% per 
annum. Total consumption of paper and paperboard with and 
without newsprint has increased by 233 and 3I4 percent 
respectively# Similar trends in the consumption of different 
groups of paper and paperboard have been found in the M.i.P.J. 


Table 4*1 





series, only magnitudes are somewhat lower because they 
do not take full production of the industry into account. 
Yearly fluctuations in the consumption of all five categories 
of paer and paperboard can be seen from the graphs and tables 
given in the appendices of this chapter. 

Domestic supply of the paper and paperboard except 
newsprint has increased continuously to meet the growing 
demand in Inaia. Before the beginning of the Ilians, India 
used to import considerable amount of paper and paperboard 
{Ref: Table but gradually by the expansion of the 

industry, imports have been reduced to almost zero level 
ex:'ept of newsprint. Production of newsprint in India 
started in 1956-57- Butjby the end of I 964 the industry 
could be able to meet only of the demand (Ref: Table 
3 . 2 , Chapter 3)* 7he bulk of newsprint demanded in India 
is being imported even today. Low domestic production 
and shortage of the foreign exchange, restricted the 
growth of the consumption of newsprint in India in the 
past which has been only 3*7^ per annum as compared with 
the growth of other varieties of paper and paperboard in 
shown in Table 

4.3> Pattern of the Demand for Pape r Jg Paperboard, in India 

1950-19&5 1 

The pattern of the demand for paper and paperboard 
in India for the period 1950-1965 is given in Table 4*2, 


14 ? 


The percentage share of the printing and writing paper 
in the total consumption of paper and paperboard varied 
between 56.9 and 6^ percent during the period I95O-I965. 

The share of the ’ ^irapping and other varieties' fluctuated 
between 12 to 19 percent and that of the boaras between 
18 to It.t percent {Ref: GMI: ASI wseries in the Table), 

As seen from Fig. 4.I percentage share of printing and 
writing paper declined from 67.9 percent in 1950-51 to 
01,2 percent in I951-5i^« It increased to 64. 1 and 64,7 in 
1952-53 and 1953 "54 respectively. After that there has 
been a downward trend in it reaching the lowest limit of 
56,9 percent in 195J^"59* Since then it went on increasing 
and reached the level of 65*75^ in 1963"64. The percentage 
share of wrapping and other papers has been rising cyclically 
till I957-5S after that it declined contineoualy reaching 
the lowest limit of 12.2% in 1963-64# The percentage share 
of the paperboard has also shown similar trends. Percentage 
shares of these three categories of paper and paperboard 
calculated from the d,d*P,S* series (Ref: Fig# 4#l{bi 
display similar trends as in the G.M.lt A*u.I: seriest but 
their magnitudes differ# Since MSPS series of the paper- 
board eXcludis some varieties manufactured in the small 
scale sector of the industry, it has low percentage share 
than th# corresponding CMIj ASI series# As a result of this 
other two categories of paper and paperboard have higher 


U I? • I 


Table k»2 


otructure of oemand for Paper and Paperboard 


Year 

Printing & 

’.vriting 

Papers 

Wapping & 
others % 

Boar a 

> 

Total 

% 

CMI:ASI 

Series 




1950-51 

67.9 

13.2 

18,9 

100.0 

ly51-52 

61.2 

17.8 

21.1 

100.0 

1952-53 

64.1 

15.1 

20.8 

100,0 

1953-54 

64.7 

16.2 

19-1 

100.0 

1954-55 

61.3 

18.6 

20.1 

100.0 

1955-56 

60.0 

16.7 

23.4 

100.0 

1956-57 

60.6 

17.3 

22.1 

100.0 

1957-58 

59*1 

17.6 

23.3 

100.0 

1958-59 

56,9 

16.7 

26.4 

100.0 

1959-60 

59-9 

15.5 

24 * 6 

100.0 

1960-61 

€ 0.8 

14.5 

24.5 

100.0 

1961-52 

62.4 

13.6 

24.0 

100.0 

1962-63 

63.7 

12.7 

23.6 

100.0 

1963-64 

65.6 

12.2 

22.2 

lUO.O 

1964-64 

65.3 

12.3 

22.4 

100.0 


Gontd* « • 












(Table 4.2 contd.) 


1 5(t 


^xinting k Wrapping & Board 

Year Writing Others % % 

Papers -/e 


15.3 11.0 


MOPS Series! 


1950-51 

74.2 

1951-52 

67.9 

1952-53 

72.2 

1953-54 

73.6 

1954-55 

72.4 

1955-56 

68.6 

1956-57 

67.5 

1957-5S 

67.3 

195^-59 

66.5 

1959-60 

68,8 

1960-61 

69.4 

1961-62 

70.2 

1962-63 

70.0 

1963-64 

72.0 

1964-65 

71.2 


19.7 

12.2 

16.5 

11.3 

16.6 

9.6 

16 . 1 

11.5 

17.8 

13.6 

19.6 

12.9 

20.0 

12.8 

18.8 

# 14*7 

17.4 

13.8 

17.7 

12.9 

16.8 

13.0 

16.2 

13.4 

15.2 

12.9 

15.7 

13.1 


Total 

% 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


100.0 
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pwrcentafi® shares than their CMIsASI counterparts* 

From the changes in the percentage shares of 
different groups of paper and paperboard in total consiiinption, 
we do not find any definite trend in the pattern of demand for 
paper and paperboard in India. It may, therefore, be assumed 
fairly stable having about 65^ share of the cultural papers 
and remaining 35> of the industrial paper (wrapping & others 
ana board). This is quite difierent from the pattern of 
demind for paper and paperboara in the deveiopea countries. 
tor example, in consumption of the industrial papers 
constitute about 6^^ share and remaining 35> by the cultural 
papers* (Hoffman 1958, p, ID. This is just opposite of the 
deiaiiKi structure of paper and paperboard in India. Similarly i 
in Western Europe the ratio between the consumption of i 

industrial papers and cultwal papers has been 6O.4O percent 
in the years 1950-62 (Aberg 196^,p.37)« This pattern of 
demand for paper and paperboard in these countries was fairly 
stable during the period 1950-1965 (Sundelin 1964iPP*33^*339) 
In America and other developed countries the deiaaiid for the ; 
cultural papers has tended to be less income elastic with thw 
attainment of the cent percent literacy. Their population 
growth is almost aero or even negative. So there is no ; 
further scope for the growth in demand for printing and | 
writing papers in these countries. The deayiwi for the [ 

industrial papers on the other has shown high income j 

elasticity which continues as the industrial or economic j 
growth is unlikely to reach any technical ceiling . In our ! 






country literacy is only about 29*4> (ly71J which is on a 
rising, trend. Moreover, population is growing rapidly. Larg^.r 
shaie of the cultural papers in the total consumption of paper 
ana paporboaru is, therefore, natural under such conditions 

may continue till we attain full literacy and check our 
pof'ulation growth* Demand for the industrial papers will also 
continue to be growing because of the expanding business and 
industrial sectors. Considering the gro’.ftii in the literacy, 
population, buslnt.ss and industrial sectors the existing 
pattern of the demand for paper and paperboard in India may 
continue in the near fiAure. 


Vi’e have already mentioned the factors affecting the 
demand for paper and paperboard in India such as rise in the 
literacy or the number of students; expansion of the business 
and industrial sectors; Increase in tl» percaplta income; 
domestic availability of paper and paperboard and substitutes 
for some varieties of paper and paperboard and so on. The change 
in the demand for a particular category of paper and paperboard 
In India during a particular period in past was the combined i 
effect of all these factors but what was the contribution of | 
each of them in difficult to be known unless we estimate a 
demand function for it# In the next section we will therefore i 
estimate a set of the demand functions for different categories ! 
of pa pur and paperboard in India using the time-series data | 
covering the period 1950-1965. By doing so we will be able j 
to test the relevance of the above mentioned factors and 
their contribution in affecting the demand for paper and 
paperboard in India. 



As meatioMd in Section I of this chapter, paper 
tiiiu paperboard have several uses. They are used in consumer 
sector for educational and cultural purposes and in business 
and production sectors, as a packaging material, as an input 
in the industrial processes and as a medium for information, 
records and general administration and so on. Notwithstanding 
these widespread uses, there are certain featiires common to 
all of them which art very much relevant to the econometric 
analysis of the demand. One such common characteristic Is 
that in nearly all sectors except printing and allied 
industries the total cost of paper consumption constitute 
a very small proportion of the consumer’s total expenditure. 
This can be seen from the input-output tables of different 
countries. Another important characteristic of paper and 
paperboard consumption is reflected by Its essential role 
in the society as a medium for writing for which no substitutes 
are avatlable so far. This characteristic tends to make the 
consumption of paper and paperboard inelastic with respect 
to the price and other demand factors such as advertisement, ’ 

from the individual consumers’ 


taste preferences, etc., 1 




point of view* for hia the consaaption of paper and 
paperboard may be treated as customary or continuous 
unal'i'ectea by short-run fluctuations in income and y-rices. 

The selection of the explanatory variables to be 
used in fitting a demand function for paper and paperboard 
must be based on the above characteristics of paper and 
paperboard consumption* Such variables may be as follows: 

1. A measure of the total economic activity in 
society is the most natural explanatory variable which takes 
into consideration both, the widespread uses of paper and 
paperboard and its complementary nature in relation to many 
other economic transactions* 

2* Total number of inhabitants in a country would 
be another natural explanatory variable taking care of the 
widespread uses of paper and paperboard in the households 
which may be independent of the economic activity of a nation. 

J 0 In addition to these two variables, consumption 
of the paper and paperboard may be affected by the changes 
in peoples’ living habits and environments. For this, 
assuming that the effect of such factors on demand for 
paper varies with time, a trend factor would be a suitable 
choice as an explanatory variable. 


4* Price may be taken as an explanatory variable 



autf aj already poinied out, this is not likely to be 
cipriiricant sine© there are no substitutes ©specially 
for printing ana ivriting papers. For some varieties such 
as ^wrapping papers for which some substit.*tes are available, 
it 'iiay of course oe relevant, so for the present we include 
it as an explanatory variable, 

With the above explanatory variables the demand 
function for paper and paperboard may be stated simply asj 

Dj " ( y.t.N.Pj^, u) (I) 

Is the consumption of product group i| 
y, is a measure of economic activityj 
t, denotes the trend} N, the population} is a 
price index for the product group i; and u, is a 
random variable with zero expectation to represent 
the variables that are not explicitly accounted 
in the specification. 

Alternatively, a more general model may be 
specified in the light of stricter theoretical requirement* 
baaed on the general postulates concerning consumer and 
producer behaviour* Assuming that consumer behaviour 
alms at utility maximiaation, it is possible to derive the 
demand functions according to which the consumption of a 
particular group of paper and paperboard is determined by 
the income of the coneumer, its price and prices of all 



other commodities with which the consumer is confronted, 
.y.imilarly, based on profit maximization postulate, 
consu ption of the same group of paper and paperboard in 
the producer sector as input, is determined by th- price 
of output for which paper is used as input and the prices 
of all other inputs used in its production. Adding up the 
total coiisumers* demand and the total producers’ demand 
for that group of paper and paperboaru, the aggregate demand 
I I for ii may be expressed as a functidn of total national 
income (yl; price of the product group i.C^^); prices of all 
other coranodities and services, {j » l,n); population (N); 
and the trend (t). Expressed in functional form, it is as 
foli-ows: 

®i " ^1 (2) 

This detailed specification of the demand function 
adds nothing much to what was obtained with m, because 
seeing the nature of the consumption of paper abd paperboard 
variables Zj {j ■ l,n) may not be very much relevant. ^ 
Prices of all other commodities and services are unlikely 
to affect the consumption of paper and paperboard due to 
its very small proportion in the total expenditure. For 
the analysis of demand for paper and paperboard, model (1) 
which excludes the prices of all other commodities and 
services (Zj) is more relevant than the model (2). In 
fact the two models are equivalent 4n dropping Zj from 


the r«cond one. Therefore, further explorations In the 
speclficetion and formulation of the final demand function 
for paper and paperboard in India will be based on this. 

V.'e have simply enumerated the catalogue of the 
explanatory ¥8riables without finding out any thing more 
specific about the form of the function, the level of 
ugffrBgiition at which it is to be fitted and the I'elevance 
of the explanatory variables at this level of agi’regation. 

We will ao this now. First we will take ^ up the problem 
of aggregation or grouping of different varieties of paper 
and paperboaru to fit the demand functions and then select 
the explanatory variables for them. Finally, we will 
come to the for® of the function and other related problems. 

Since paper and paperboard constitute an extremely 
heterogeneous group in terms of use, a single equation 
demand function for the entire group of this commodity may 
not be useful from the point of view of empirical analysis. 
For example, if it is used in prediction of the future 
demand, we will get total quantity of paper and paperboard 
which in not meaningful unless we know the types of paper 
required for various uses. The meaningful analysis of 
the demand for paper and paperboard is possible only when 
it is disaggregated in accordance with the uses for which 
there may be different explanatory variables. The degree 
of disaggregation »ay be high or low depending upon the 





uvailat’ility of statistical data. Customarily tha 
diaagcrtfjation is carried on in term,s of the four distinct 
categories m we have mentioned earlier viz., newsprint, 
other printing and writing papers, wrapping and other papers 
and paperooard. To fit the demand function for paper and 
paperooard in India, we will follow this grouping. For 
each of them, as well as for the total consumption of paper 
and paperboard, we will first formulate the demand functions 
and then estimate them using the time-series data. As we 
have seen above, the explanatory variables which are 
included in the demand function for paper and paperboard ’ 
are’nation'a total economic activity*, population, price 
ana trend* Some of theae four explanatory variables may 
not be relevant in the Indian situation, tee will, therefore 
test their validity one by one which follows: 

Cil Nfct, lsn ii ,„ ,| p ,s,9,ii» 

National income is the most appropriate measure 
of the total economic activity of a nation. The question 
arises whether the whole of the national income should be 
taken as an explanatory variable for the demand analysis 
of paper and paperboard or only a part of it which comes 
from the saper using sectors such as industry, trade and 
services. From the input-output tables of different 
countries we find almost negligible consumption of paper 
and paperboard as input in the agriculture. The income 







from thm a£''ricultur«l sector may, therefore, be excluaed 
from the natioael income. Eeiaaining part of it which we 
call as *noii-fariti national income* seems to be a better 
measure of the total economic activity of a nation for fitting 
the uemand fuiiction for paper and paperboard. For the 
consumption of paper in the rural household sector and other 
sectors for educational purpose, the population or number 
of students or literates, may be taken as an explanatory 
variable. This does not debar us from using the’non^farm 
national income* as a variable representing the industrial 
uyro of paper and paperboard. However, if the population 

f 

and number of students are insignificant variables, then 
national income is *of course* a relevant variable for the 
demand analysis of the printing and writing papers. In 
that case it takes care of the uses of this category of 
paper in the industrial as well as in the household sectors 
of the nation. For remaining categories (Paperboard and 
wrapping k other papers), *non-farm income’ remains relevant 
explanatotry variable as before. 

There is another important question associated 
with the us© of national income or' non-farm national income* 
as an explanatory variable for the demand analysis 
especially in the case of printing and writing papers. We 
know that the demand for education which in turn creates 
demand for the printing and writing paper?, depends in part 


161 

upon fi rtrear'i of past and future income. In Friedman’s 
terminology wc call it ’permanent income* (Friedman, 1957) • 

W© may, therefore, take a measure of the ’perman^^nt national 
iwcoma* in place of the national or non-farm national income 
for fitting the demana function for this category of ,.aper. 

For the other categories, the concept of ’permanent income’ 
is somewhat irrele¥ant oecause their demand is tied up with 
the current business and industrial activities- 

The national income and its varianos are relevant 
explanatory variables for the demand analysis of paper and 
paperboard in ail conditions whether a country is developed 
or underdeveloped, W® will, therefore, take it in the 
specifications of the demand functions for paper and paper- 
board in India* 

Cii) 

Total number of inhabitants is an important 
demanu factor for paper, but, the whole of it is relevant 
only in the developed countries where there is cent percent 
literacy ana paper is used for toilet purposes etc. In 
a country like ours where literacy is very low, the 
population of literate inhabitants is a relevant demand 
factor for paper and paperboard. If the proportion 
between increase in the literacy and increase in the population 
remains constant, then of course, total population may be 
taken as a factor. But this is unlikely in this country 



where a mnhar of other factors beside increase in the 
porulation affect the literacy of the masses* We may 
ar.sume a rituation when the rjopulation remains constant 
but the literacy increasing due to impact of increasing 
income, mass coramunication and general awareness about it. 

It is, therefore, the literacy which is relevant as a 
demand factor for paper and not the total population of 
the country* 

At a point of time, total number of the literates 
wi'.hln a country may be divided into two parts: students and 
non-students . Non-students are the persons who earn income 
in various ways* They can be excluded from the total number 
of literates because Income and trend variables already take 
care of the consumption of paper and paperboard by them* 

This leaves only the number of students enrolled in schools 
and colleges an a possible demand factor for paper and 
pap3rboard* Moi-aover in a country like ours income is an 
important factor affecting the education, so that there is 
every possibility that the number of student may not be an 
independent demand factor for paper and paperboard* However, 
we may include the number of students in the catalogue of 
the explanatory variables for fitting in the demand functions 
for paper and f^perboard assuming It as an exogeneoua 
variable. If it gives insignificant coefficients, we will 
drop it from the analysis. 


Uiii lYActs ; 


Th® dtmand for paper and paperboard may not b« 
vory i'luch price sensitive in view of its characteristics 
’^hich 'we have discussed above. However, for some varieties 
of paper and paperboard such as wrapping paper and paperboard 
for wfiich close substitutes are available, price may be a 
significant demand factor. At this stage we, therefore, do 
not conclude on a priori grounds that prices of different 
categories of paper and paperboard were insignificant 
factors affecting the demand for them in India during the 
period under review. W® leave it to be tested in th# 
tnpirical analysis of the demand functions for them. 

fivi 

For newsprint and printing and writing papers 
there are no substitutes available, but, for packaging 
papers there are of course some substitutes such as jute 
products, coarse cloth, old newspapers and polyethylene 
sheets. Jute products and coarse cloth are not serious 
rivals for packaging papers since they are used for packaging 
the products such as food grains and cement which cannot be 
packaged with paper because of its low strength. Polyethylene 
is the main substitute for packaging paper. Recently the 
consumption of polyethylene in India has gone up because of 
its domestic availability {Ref ) . The quantity 



of I ''lyothylon® consimtd or its price may, therefore, be 
a relevant demand factor for packaging paper. But such 
aeriea are not available for the whole period under review# 

In view of this paucity of data on polyethylene prices or 
quantity consumed and almost non-competitive nature of 
other two substitutes viz., jute products and coarse cloth, 
with the packaging paper, we have not taken the substitution 
into account in fitting the demand functions for this 
category of paper and paperboard. 

Cv| loyQl: 

The trend may be an important explanatory variable 
for the demand analysis of paper and paperboard in the 
situation that we had in India during the period 1950-1965* 
The expansion in the mass communication media and educational 
facilities might have caused greater awareness for the 
education among the masses affecting the demand for paper 
and paperboard* The awareness for the education may be 
asuuyied to vary with time. Further, changes in tastes, paper 
packaging in place of old hessian packaging, increase in 
the tendency to read newspaper and travel fictions etc., 
modernnisation and increase in paper work, etc., are some 
other factors which are assumed to vary with time. Therefore, 
the time trend which takes into account many factors, seems 
to be a relevant demand factor for paper and pi^erboard 


in India* 


On th« basis, of th« argumants given above, the 
possible explanatory variables which may be used in fitting 
the demand functions for paper and paperboard in India are 
as follows: 

Table 4*3 

ki.a.i,-.,o| Explanatory... Variables for... Paper,, and 

Pjperboard Demand, in India 


Commodity Group 


Explanatory Variables 


1, Total Paper and Paperboard 

2* Print log and writing papers 
(Excluding Kewiprint) 

I * newsprint 

4* Wrapping and other papers 
5, Paperboard 


National Income or Non-farm 
National Income | Prices; No. 

©f students an^' trend. 

National Income or Non-Farm 
Income, Prices, No. of students 
and trend. 

National Income or Nonfarm 
National Income, prices; No. 
of students and trend. 

Non-farm National Income; 

Prices and Trend. 

Non-farm National Income, 

Prices and Trend. 


The two variables * number of students ♦ and Hrend* 
are purely exogenous. National income may also be assumed 
to be exogenous because the paper industry accounts for a 
very small proportion of total income formation in the 
country, so the fluetuationa in the demand for paper and 







pap<*rl.i?ird may affect the income of the industry but not 
the national income* In India, during the period under 
study (1950-65) prices of paper and paperboarn ware 
not free to be determined by the demand and supply 
fflechaninm. They were rather fixed or controlled by the 
Go¥ern’ent of India^. We can, therefore, take them as 
exogen ■ ous variables for fitting in the demand functions. 

With the assumption of exogeniety for all 
explanatory variable shown in the table above, we can specify 
the demand fmiction for each category of paper and paperboard 
in a single equation form. For example, for the total paper 
and paperboard, newsprint and printing and writing papers, 
the demand function can be specified as: 

h * Jfi^y»S.Pjj^,t,u) 

i * l»2,3j denotes the thi*ea categories of paper; 
and for the wrapping and other papers, and paperboard 

^i "* 

i * 1,2} denotes the two categories of paper, 
where y is a relevant income variable, i.e. 

national income or nonfarm national income, 
is the Price Index for the Category 

S ia the number of Students^ 

1 . From January i960 prices of 24 coimnon grades of paper and 
paperboard were controlled by the Qoveriunent of India. Prior 
to that the prices of paper and paperboard were free to 
vary with the permission of the Government of India. 









t is the trend 

and u is a random error term. 

The control on prices of paper and paperboard that 
we had in this country, particularly, during the Third Five 
Year Man period, implies a disequilibrium market for the 
comnodity., xnadequate supply of paper and paperboard might 
have restricted the consumption of paper and paperboard to 
low level during the period under study and hence, the 
estimates of t.he demand functions based on restiicted 
consuniptlon data may not reveal the true picture. But if 
we analyze the mode of consumption of paper and paperboard 
in India we will find it almost free from the constraints. 
Throughout the period under study (1950 to 1965) consumers 
in India were free to buy any quantity of paper and peperboard. 
Producers in the printing industry were also getting almost 
normal supplies of paper and paperboard except newsprint 
for which a system of the fair distribution was introduced 
from the beginning of the Second Five Year Plan. This 
contention i.e, adequate supply of paper and paperboard 
(except of newsprint) in relation to demand, is based on 
information given by some wholesale paper merchants of 
Kanpub city. Moreover, the following statements provide 
additional support to this, especially, for the Third Five 
Year plan period when we had statutory control on the prices 
of paper and paperboard in this country. 



ID ’’Production of paper has fallen short of the target 
envisaged. But the supply was adequate in relation to 
demand which did not increase at the rate as originally 
estimated. The production of newsprint was, however, 
considerably short of requirEments, and in spite of foreign 
exchange shortage substantial imports had to be resorted to”, — 
(Planning Commission: ’’Fourth Five Tear Plan", 

A Draft Outline I 1966, Page 252), 

( 2 ) "During the Third Plan period, the supply situation 
further deteriorated under the rising material cost. Besides, 
the demand began to develop for the first time signs of 
weakness. The purchasing power of the masses remained at 
low efficiency as their per: capita income was virtually 
at jtlonory throughout this period. The industry was 
confronted with a new phenomenon, namely sluggishness in 
demand which it never encountered in the past. The temporary 
cuts in production and the slow-down in the installation of 
new capacity could not make up for the slack in demand. 

There was a glut In the market which had to be liquidated by 
offering discounts to the prospective buyers”. -{Economic & 
Research Foundation Rew Delhi; Paper and Paperboard: Prospects 
for 1975 J P«g« 25)* 

frm the above statements we are convinced that 
there was no disequilibrium in the market for paper and 
paperboard in the country when prices of paper and paperboard 



w«re controlled* The domestic production of paper and 
pa. erboard wes, however, Inadequate but taking in view the 
iTiportant rola of paper and paperboard in the society, the 
Government of India adopted a policy of liberal imports and 
thus maintained the balance between demand and supply of 
paper and paperboard throughout the period under review. 

Since paper as a writing surface is indispensable means for 
education and communication, the purpose of control on its 
prices in the country was to safeguard the interests of the 
consuiaert# by providing cheap books and writing paper in the 
situation of inadequate domestic production and from an 
apprehension of the rise in the prices of paper ana paperboard 
because of the shortage of foreign exchange to import them 
from abroad* Thus, taking the above facts into consideration 
the demand functions fitted with the consumption data of 
19§0*19b5 period for different categories of paper and paper- 
board may be taken free from the supply constraints* In 
other words, they are presumed to express the unrestricted 
dmmmd for paper and paperboard except for newsprint*' 

fi te ififf 

The relationship between the variables describing 
the demand function for a particular category of paper and 
paperboard may be linear or nonlinear* The coice of this 
relationship depends upon the assumption regarding the 
elasticity of demand for that category of paper and paperboard 


ivith rftspect to th® related explanatory variables. A 
linear relationship raay be assumed which implies that the 
elasticity of demana with respect to a particular explanatory 
variable varies with the level of that variable. Alternatively, 
a nonlinear relationship of logarithmic type may be assiraed ^ 
which gives the constant elasticity of demand* Other non- 
linear relationships such as exponential type raay also be 
possible in which the elasticity of demand no longer remains 
constant. The problem is whit should be the most appropriate 
functional form of the relationship between the variables 
describing the demand function for a particular category of 
paper and paperboard in India. On a priori grounds, it is 
difficult to say any thing precisely regarding this. However, 
from the existing empirical studies on demand functions for 
paper and paperboard in different countries, we get over- 
whelming evidence in favour of the logarithmic form. This 
may also be true for this country, but we do not rule out 
the possibility of other functional forms. The empirical 
analysis of the diaiand functions for different categories 
of paper and paperboard in this country will Itself settle 
this issue later on in this chapter. Before proceeding 
with uhis empirical analysis we will have a brief survey 
of the existing studies on demand analysis for paper and 
paperboard in India and other parts of the world. It will 
help us in understanding ths trus nature of the demand 
functions for paper and paperboard in India. 
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CO 

in th« studies, many of which are extremely extensive* 

This is particularly true of the input-output analyses 
which have provided valuable statistical information in 
this respect*. In the present section, however, we shall 
be mainly concerned with the special econometric studies 
that have been conducted on the demand for paper and paper- 
board in different parts of the world* 



The most commendable work in the field of demand 
analysis for fmiper and paperboard has been done by the 
United nations and its allied agencies like the F.A.O. and 
the U.M.E.H.C.O* These world organisations have conducted 
extensive studies on the demand and supply prospects of 
paper imd paperboard in different parts of the world, 
espeeldlly, in the underdeveloped or developing regions such 
as Latin Amtrlca, Africa, Middle East, Asia and the Far East^* 
In these studies the demand for paper and paperboard has been 


U Some important studies on input-output analyses are as follows ; 
Leontief (i94l)| 3tone { 19541 £ Arrow* Hoffenberg (1959) i 
U.H.I.P.O ( 1969)1 & Carter & Brody (1970). 

U UM/FAO/S;.C.L*A. (1954) I U.H./F.A.O. (1955,1960,1962,1967), 
a.B.E.S.C.O. ( 1954 , 196I). 





©xprurned in terras of percapita for which the percapita 
income has b«»!n found as the most relevant explanatory 
variable* The form of the relationship has been found 
varyini^ from study to study. For example in 1954 study by 
F.n.u. and i^.C.L.A. concering the potential for develop/nent 
of pulp and paper industry in Latin America, percapita 
demand was explained in terras of the constant elasticity aeraand 
function; 

Where D is the quantity of paper and paperboard 
consumed! 

y is a measure of the total National Income 
and M is the population* 

This is the logarithmic form of the demand function 
and It has also been followed by the OECD (I962) for the 
analysis of the consumption of paper and paperboard in its 
member countries* However, in 1955 study by the UN/FAO for 
the Latin America coimtries, the logarithmic form of the 
relationship between percapita consumption of paper and 
papjrboard and percapita income, has been replaced by a 
second degree parabola. In other studies by the UN/FAO it 
was assumed as a ’log-normal* relationship between the two 
viiriables* In the UNESCO (1954il961) studies the variable# 
have been taken in aggregate forms rather than percapita# and 
inhclditlon to the national income as an explanatory variable, 
other variables such as literacy, educational facilities, 



size or uo-nestlc paper production and political conditions 
have b« n included in the demand relationship for paper 
and paperboard. The work is statistical in nature and no 
reporous attempts have been made to construct econometric 
models for the demand analysis by the UNb.iCO. 

For Asia and the Par East the study conducted by 
The FAC (1962) appears to be very much interesting. This 
study has covered almost all the aspects of pulp and pap-ir 
industry in different countries of the region Including 
India# For forecasting the demand for paper and paperboard, 

H log-normal relationship between the percapita consumption 
of paper and paperboard and the percapita income has been 
established for each country in the region. The chief 
characteristic of the log-normal function is that it is an 
"-/’** shaped (singuriodj curve which, as income rises, 
gradually approaches a saturation level of consumption. 

This means, in effect, that at higher income demand for paper 
will grow more slowly in relation to economic growth than 
at lower incomes. The FAO assumed this pattern of growth 
in thij consumption of paper and paperboard in this region. 

Its ttu.ly is based on the post-war consumption of paper 
and paperboard and income data for all the countries of 
the region. According to the FAO, the post-war decade was 
a period of abnormal growth in paper and paperboard consumption 
which declined heavily during the War. The main contention 
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of the FAu in asauaing a log-normal demand relationship 
for tii€ countries in Asia and the Fir Kast region was that 
the rate of gi'owth in consumption of paper and aperboard 
which was higher in the post-War decade, would be declining 
in the next decade and the abnormality in it caused by the 
War would go off* Further, to aToid the over estimation of 
paprr and paperboard consumption in the long run, the trend 
of the so called * abnormal* post-War decade, has not been 
consiuered by the FAO in fitting the demand functions for 
paper and paperboard in the Asian and the Far East countries* 

The model of the demand function suggested by the 
FAC is a crude one. It can be applied to the developed 
countries, but, not to a developing country like India. In 
India the higher consumption of paper and paperboard in 
the post-War decade was not due to the War created abnormality, 
but it was due to, general erase for the education and thus 
for paper* The growth of income in India during the past 
20 years was due to the planned efforts of the nation as a 
whole. In the near future the national income may increase 
even at a faster rate, living standards of masses may 
improve under the influence of modern time. It is, therefore, 
necessary to incorporate factors such as literacy and time 
trend in the demand function for paper and paperboard for 
the eouatry* The FAO, however, admitted the limitation of 
their study and suggested for the modification in the demand 


functions for paper and paperboard suiting to the individual 
countrias. Further, so far we have not come across the 
saturation level of the consumption of paper and paperboard 
in any country of the world. For some varieties of paper 
like writing paper there may be Jr course, a saturation 
level of consumption in developed countries because of 
the cent percent literacy and the low population growth. 

For a couritry like India where population is growing at a 
higher rate, number of students in schools and colleges is 
growing at faster rate than population, business and 
industrial sectors are expanding day by day, the demand for 
paper and paperboard may grow faster than income. The 
assiaaption of log-normal demand relationship, therefore, 
appears to be a dim possibility at least in the coming near 
future . 

fli) MirigM, .ClMIm* 

On the basis of percapita income the United States 
is th® richest country in the world* It also has on its 
credit the maximum record of the percapita consumption of 
paper and paperboard in the world. Between 1900 and 1963 
the annual percapita consumption of paper and paperboard in 
the USA rose from 26 to 199 Kg., an eight fold increase in 
60 years. This increase in the demand for paper and paper- 
board in the United States has been found to be closely 


linkea with th« expansion of industrial and business sectors, 
growth in the population, spread of the education and 
increase in the purchasing power of the masses. For this 
rnyson In motst of the studies which we refer below^ the 
variables such as gross national product, disposable 
personal income, Federal Reserve Board’s index of Industrial 
production and the size of the population have been used in 
the eat Lmates of the demand functions for paper and paperboard 
there* The report prepared by the Presidents* i'lalerial 
Pill icy Uotnmlssion (1952) and the U.S. department of AgricultUi'e 
(195^) have primarily established a relationship between the 
gross national product and demand for paper and paperboard, 
while the U.S# Department of Gommerc# (1957) and the Stanford 
Research Institute (1954) based their projections on a more 
elaborate and detailed analysis of the industry. They huive 
used mainly the aggregate variables rather than percapitas 
in the estimates of the demand functions for different 
categories of paper and paperboard# 

Unlike the UN/FAO studies, a logarithmic linear 
function has been used in moat of the American studies on 
demand for paper and paperboard# This implies the assumption 
of the constant elasticity of demand for paper and paperboard 
in the United States# 


1* U#S# Department of Commerce (1957) J U#S* Department of 

Agriculture (1955); Stanford Research Institute (1954); U6A- 
President* s Material Policy Commission (1952)# 
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Th® FAQ has undertaken studies on the demand 
prospect for paper and paperboard in the European region 
also {UN/i*A0 1960,1964). In those studies the demand 
functions have been estimated in the log-normal form. In 
aaditioii to the studies of the FAO, three more are worthy 
of being quotes here. The first one has been conducted by 
the OLL-D (1962) for its European member countries. The 
second and the third studies have been conducted by Sundelin 
(1'i64) and Carl Johan Aberg {I96S) respectively. In all 
these studies a relationship has been established between the 
percapita consumption of paper and paperboard and the percaplta 
income for each country in the region. The study conducted 
by dundelin assumed a log-normal relationship between the 
two variables but Aberg assumed a simple logarithmic 
relationship. Both of them have paid considerable attention 
to the analysis of the residuals around the estimated 
correlation* 

Uv) IflpllP 

In India, demand forecasting models for paper and 
paperboard have been developed mainly by the Perspective 
Planning Division of the Indian Planning Commission (I964) 
and the national Council of Applied Economic Research (1965) • 
The Perepective Planning Division took interindustry approach 
in the denMinci forecasting. The interindustry technique of 


of d«manvl forocaating is well known by the name of the 
Input -Out put analysis. Its validity depends on the correct 
®8ti 'nates of the final demand components. The components 
of final uemanU are household consumption, government 
consumption, investment export and import. The method 
used to estimate these components of final demand for 
paper and paperboard has been described fully in the 
P,j publication "Uraft Fourth Plan Material and Financial 
Balances*,,” In this report the estimates of the private 
consumption of different commodities are based on their 
income elasticities of demand* These income elasticities 
of demand for various commodities have been calculated 
using the National Sample Survey (10th Round) data on 
household expenditure. In this survey only 42 selected 
coramoditiea have been included. The item * paper and paper- 
board* has not been included in this list. So the projection 
of demand for paper and paperboard by the Planning Commission 
appears to be crude in the absence of proper data. However, 
by fitting the demand functions for different categories 
of paper and paperboard, we may be able to check the estimate 
of the Planning Commission, 

The National Council of Applied Economic Research 
has estimated the demand function# for paper and paperboard 
using linear regression method# The demand for different 
varieties of paper and paperboard has been assumed to be a 



functioii of the school going pn|>il the index of 

Induai.rial production (X2), time (X^) and the national 
irscone The general model has been postulated as: 


- a ^ Xl . ^ bj X3 + b^ 


V.'here is the quantity of paper and paperboard 
consuiitd* The final demand equations developed by the 
NC/kt.H are as follows: 


1* Printing and writing paper: 

Id " - 57-721 * l-OOl 

2* Newsprint: 

q. » -127.32s * 0.92a X, 

Q X 

3. Wrapping Paper: 

q^ * - 161.397 + 6,402 Xg 

4 . Special varieties: 

q^ * -139.434 -t* la.sdo X^ 

5. Paperboard: 

q^ - 131.252 -»■ 3.464 X^ 

The approach followed by the NGAER in estimation 
of the above demand equations cane not be regarded as 
satisfactory. Objections can be raised against the selection 
of the explanatory variables as well as against ths fomr of 



th® functions. First the demand for printing and writing 
paper ahoula not be considered solely as a function of the 
scnool going pupils, a large part of the printing and 
writing paper is used in business and industrial sectors 
for tilt coMunicat ion. record and general administration* A 
measure of the business and industrial activities must be 
included as an explanatory variable for the demand of 
printing and writing papers. Non-farm national income is 
the be'-t measui’e for the business and industrial activities. 
Similar argument holds true for the demand of newsprint 
also. For the remaining three categories of paper and 
paperboard l.e, wrapping papers, other varieties and 
paperboard, the * non-farm national Income* is a better 
explanatory variable than the index of industrial production 
or the national income. 

The demand functions fitted by the NGAER for 
different categories of paper and paperboard are linear 
in ehape. They show constant marginal propensity of 
demand with respect to the explanatory variables taken into 
account. This result is very much doubtful since by nature, 
as we have argued earlier, the demand for most of the 
varieties of paper and paperboard displays constant elasticity 
and not marginal propensity, with respect to the explanatory 
variables such as inccmie, number of students and volume of 
sales, etc. This implies the logarithmic shape of the d«and 


functions for paper and paperboard which the KCAER overlooked 

in its ntudy. 

Beside the studies discussed above, an important 
study on the pulp and paj^r prospects in India has been 
conducted by the Economic and Scientific Research Foundation 
..aw delhi (lyoV), In this study percapita income has been 
taken as the only explanatory variable for estimating the 
demand functions for different categories of paper and 
poperOourd In percapita terms. These demand functions have 
ben fitted in logarithmic form. This implies the assumption 
of the constant income elasticity of demand for all categories 
of paper and paperboard in India. 

In the above survey of the studies on demand for 
paper and paperboard in different parts of the world, we 
have bean mainly concerned with the ap; roaches followed for 
fitting the demand functions for different categories of 
paper and paperboard* It was rather necessary to familiarise 
ourselves with these approaches In order to understand the 
generid. nature of the demand function for each category 
of paper and paperboard* In most of the studies logarithmic 
demand functions have been investigated for different 
categories of paper and paperboard but the FA0»s studies 
have shown the exponential fits equally valid especially 
with the cross-sectional data* 
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in th© foregoing analysis, we xtave mainly gone 
tt^rougn the specification of the demand functions for 
different categories of paper and paperboard in India. 

The df'-mand models that we have finally specified are as 
follows: 

1. Newsprint : D * f(I^,S,Pt,u) 

2. Other Printing & Writing papers; 

D - f(I^,S,P,t,u) 

3. Wrapping and other papers; 

4. Paperboard: D » 

3, Total pap^r and paperboard; 

D » f{Y3^,S,P,t,u) 

Where: D is the quantity, consumed; 

is th. national inoom. or its trend value, 

In i» the nonfarm national income^ 

am 

3 is the total number of students in th© country, 
P Is the price index, 
t is the time trend 
and u is a random error tern. 

We will now proceed with the empirical estimates 
of all these models using the time-series data covering the 
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Cii l■'^^iCtions ; 

The iiiformation regarding the data to be used in 
this analysis is given in Chapter 2. We will not repeat it 
here in this section. Simultaneously we will use the two 
consumption series for each category of paper and paperboard 
C except newsprint) in fitting the demand functions. These 
series are: Aul-Series* and *MSPS*-3eri#s* . All 

variabJes except otherwise stated will be taken in index 
form with the beginning year (1950-51) as base. 

The demand function for a particular category of 
paper and paperboard may be linear or nonlinear. On apriori 
grounds we do not specify any thing regarding the form of 
the demand function and leave it to be determined empirically. 
We will I therefore, estimate both linear and nonlinear 
versions of the demand function for each category of the 
paper and paperboard. Among nonlinear relationships, we 
will only estimate the two types of relationships: 
logarithmic and exponential. Other types (Ref: Wold and 
Jurin 1952, pp 3-4) have been ruled out seeing the nature 
of the demand for paper and paperboard as discussed earlier 
(Fageiiw*t«) . Moreover, from the previous studies on demand 
for apaper and paperboard, we do not have any evidence in 
favour of a nonlinear demand function other than logarithmic 


and (,-'XPon^:nllcl ones 


Ui) ['rt ligilnarv Results ! 

Sinp;l® equation least-squares technique has been 
used to fit all the demand functions both, linear and non- 
linear, for the different categories of paper and paperboard. 

The technique is not only simple to follow, but also gives better 
estimat-es than any other technique known so far provideu the 
asaumptions underlyiiig it are fulfilled. An important 
assumption of the least-squares technique is that the 
explanatory variables in the relationship which is to be 
fitted by it must be mutually independent. If they are 
not ,the eatimaie of the relationship may not be reliable 
because of the multicollinearity among them. The demand 
functions that we intend to fit using the least-squares 
technique for the different categories of paper and paper- 
board are to be derived from the variables in terras of 
historical time series* In this cast the inter-correlation 
among the explanatory variables is natural because of their 
common trend. By fitting the trend of all the variables 
involved in the demand functions, we have found a high 
degree of correlation (O.9B6) between the income variable (y) 
and the time tr@nd{t) and similarly, the degree of 
correlation between the number of students (s) and the trend 
factor (t) has been found to be of the order of O.9SO, On 
the other hand, the degrees of correlation between the trend 
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factor {%} and tha conaumption variables have been found 
around 0.9?^ or even less than this. Thus, the apparent 
multicollinearity between the explanatory variables of the 
demand functions for paper and paperboard forced us to drop 
the trend factor (t) from the estimates. Excluding the 
trend factor Ctl from the list of the explanatory variables, 
preliminary estimates of the demand function for the different 
categories of paper and paperboard were obtained which are 
given In Appendix 4*2 of this chapter* From these fitted 
demand functions we have got the following important results* 

1* Price variables were found insigaificaiit in the 
demand functions for all the categories of paper and paper- 
board except neweprlnt for which we have used the » import prices* 
rather than the domestic prices » because more than of 
newsprint requirement during the period under review was met 
with imports. The domestic pries of nawsprint therefor#, 
is nothing but but tha import pries plus custom duties ♦ This 
givei us tha ampirical avidance about tha prices being 
ineffective in determining the demand for paper and paper- 
board in India. Thia ia in a^dwwent with out theoretical 
expectation mentioned earlier in this chapter. 

2. The ’number of the students CS}’ has also been 
found inslgnifi«a»b in most of the fits possibily because 
of its being highly correlated with the national income* 


'ihe ol' correlation between these two variables iias 

been found to be of the order of 0*9^d and between the 
^noni'iirm national income* and the number of students it 
waa 0,9^6* duch a high degree of correlation between the 
explanatory variables would naturally cause the multi- 
collinearity error in the estimation of the demand functions 
The problem is now to see whether the correlation between 
these explanatory variables was due to their trend or really 
they have a tenaency to be highly correlated* In the 
alternative sets of the regression fits we took all the 
variables in terms of their first differences* By doing so 
we have tried to reduce the effect of the trend from the 
regression estimates of the demand functions but th® 
explanatory variables have still been found correlated 
together. Th® degree of their correlation dropped only 
from about 0*9f^ to near 0*75# In a country like ours, 
education mainly depends upon the income. So the correlation 
between th# total number of students and the national income 
seems to be genuine and with this, the insignificance of 
the nujnber of students in the demand functions for paper 
and paperboard may be considered justified. 

3* The exponential fits of th® d«mand functions 
for all five categories of paper and paperboard were not 
b®tt«r in any sens® than th® logarithmic or linear fits « 

W® have, therefore, discarded them and concentrated on th® 
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lorarlthuic and linear fits in th® further refinement of 
the demand functions. 

In the next round of estimation, we have dropped 
the number of students CS| and the price variables (except 
for newsprint) frora the demand functions and fitted them 
using thv national income or its variant as the sole explanatory 
variable. The new set of the fitted demand functions for 
each category of paper and paperboard are as follows: 

Ciii) 

CD 

Varl,bX.5: Income at conatant Prices. 

7j_t Trend value of the National Inccme. 

P: Import Price Index for newsprint. 

D: Quantity of newsprint consumed. 

All variables are in index form with the beginning 
year (1950-51) as base. 

Regression Equations: I 

(1) D • 2.^4693 + 1.35909 - 0.51333 P 

(a.44) (*2.35) 

a *0.95302} F * 59.39} d * 1.56} I 

(2) In D • 1.26756 1.44320 In y^ * 0,74222 In P 

(a.07) (-3.215) 

1*0.95304} F * 59.427; d * 1.7i} 



Ot h =• -80.30347 + 1 . 530^!2 y, 

1 

(9.16) 

h » 0.930551 F - 83.954f d - 1.65; 

Ui In 0 - -3.45528 + 1. 68689 In y^ 

(7.95) 

R - 0.91065; F « 63.152; d - 1.78 
(51 4 *• 9.79210 + 1.37730 y‘ - 0.59075 P 

(9.151 1-2,966} 

* 0. 95930; F « 69.354; d « 1,54; 

(61 In 0 - 1.60735 + 1.4483 In yj - 0.83122 In P 

(9.06} (-4.65) 

R - 0, 96168; F » 73.818; d * I.63 

(7) 0 « -84.26592 + 1.56167 y* 

(9. 01 

R • 0.9283; F * 81.186; d » 1.35 

(8) In D • -3.48989 •** 1*69410 In yj 

(7.73) 

R - 0.90626; F « 59.75; d - 1.50 

At Iftvel of significance the F value for each 
of these regression fits is greater than the minimum level 
of 6.93 with (2,12) degrees of freedom or 9.33 with (1.13) 
degrees of freedom. It means that the relationships expressed 
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by i«rr«»sion fits ir® highly significant. Further 

th® rfgrcnaion cotfficltnts for both th# explanatory variables 
anti y^ are significant as shotum by th« t-values (shown in 
brack^tti^ i for th®® which are ]p*eater than the ininimuni limit 
of a.V? at 1?^ level of significance. National income has 
comraratlvely higher values of t in all four regression fits 
than the price. Its significance as a demand factor for 
newsprint in, therefore, greater than that of the price. 

In four equations (Nos. 3,4,7 & S) we have used 
the national income or trena value of it as the only 
explanatory variaole . The coefficient of multiple 
correlation given by these four equations varies between 
O.9O63 ana D.930S)* In the remaining four equations 
(Noe. l,2,*>,b| in which » price* has been included as an 
additional explanatory variable, values of R vary between 
0.9330 and 0.9bl7.. All equations are free from the 
autocorrelation bias since d or (4*d)> d^ at Z% level of 
slrnificance with 15 observations. Seeing the values of 
R and F, equations (l),(2),C5)i and (6) in which » price* is 
taken as an additional explanatory variable are better fits 
than equations (3), (4), (7) and (3) where national income is the 
sole explanatory variable. These equations are, therefore, 
to be preferred as best estimates of the demand function 
for newsprint in this scountry# 

In fitting the equations (1) and (2), we have taken 
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%h9 0 iirr#iit' OAlvioiiAl. Income ns one ot t»he “two 

explanatory tar tables, but in fitting the equations (5) and 
f6|, the current national income is replaced by its trend 
value. .Judged on the basis of the multiple correlation 
coefficient {H) end the F ratio, the trend value of the 
national income gives slightly better fits than the ewrent 
value of it* Moreover, In both the cases logarithmic and 
linear fits give almost identical values of E and F, so 
from this we cannot say anything dafiniteiy regarding the 
shape of the demand function for newsprint in this country* 

In view of the nature of demand for the cultural paper of 
which newsprint is a part, wa have ai'gued aariier (fiefs Pag«'i«/^ 
in favour of constant elaaticity demand functions. To support 
this conttntion ws may accept the log fits (£qs« iZ) and (6)} 
which give us the following elasticity coefficients. 



Equation (2) 
(With JIational 
Xncoma} 

Equation (6) 
(With "Permanent** 
national Incoma } 

Incoma 

lla&ticlty Coeff* 

1*4432 

i.44d3 

Import Price 
Elasticity Coeff. 

-0,74222 

- 0 *a 3122 


However, unless we go for some other test to 
establish the shspa of the demand function for newsprint 
in India, the logsrithmic shape of it cannot be taken for 
granted, linear fits art equally good and thera is no 
reason to rejact them* 
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Ihtt r® a id will Itl'ti 'ufiexplfiinsd* by th© four 
cJO/itiit iorifl fhoji» 1|2,5 It 6) which w© accept as the best 
alt»:rniitiv« estlwatei of tha demand function for newsprint 
in inaii. aru shown in Table 4.4. J^om the table we find 
that they are more or less random and small in magnitude 
f below 5> of actual consumption) except for a few years. 

Their pattern is similar for all the four equations but, 
there art- some minor differences in their magnitude. The 
residualH obtained from equations (5J and (6) are comparatively 
smaller In magnitude than those obtained from equations (1) 
and (2)*. This implies that in comparison with the national 
income, its trend value is a better explanatory variable 
for th# demami of newsprint in India. Both, linear as well 
as nonlinear fits, have almost similar residuals. Both th® 
types of fits are thus equally valid as the demand function 
of nev.'aprint in India. 

The negative residuals obtained from the fits 
under txaminativn show overestimation of«kiemand for 
newsprint and the positive residuals show its underestimation. 
Nothing can be said precisely regarding the sources of 
variation in the demand for newsprint in India beside the 
two explanatory variables that we have incorporated in the 
repression fits. Prior to 1955* there were no restrictions 
on use of newsprint. ^ substantial quantity of newsprint was 
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beinp: used for purposes other than newspaper publication 
- I oh as for printing cheap religious books, almanacs, 
hand bills, etc. and for making exercise books. All this 
ymn because of the liberal imports of newsprint at cheap 
prices. The newsprint imported from Japan was cheaper 
than old newspapers, so it was used even for wrapping 
purposes (iiao, 195^, P* 1S2)* Since *ipril,1955 the 
consumption of imported newsprint was restricted for 
publication of newspapers and periodicals. The foreign 
exchange crisis during the Second ?’lve Year Plan period 
led to new restrictions on newspaper imports, so the Govt, 
of India adopted a policy of *fair aistribution* of newsprint 
which continues even today. Thus, the consumption series 
used In fitting the demand functions shown above do not 
express the uniformity in consumption of newsprint in India 
during the period under review (1950-65). The non-uniformity 
of the consumption series itself is a source for the 
residuals. For 1961-62 we get considerably high magnitude 
of the residual {25%) • The Third General Election might 
have been one of the factors for high consumption of 
newsprint during this year. On the whole the regression v 
fits (iilqs. {1),(2),(5), & (6)) with national, income or its* 
trend value and the » price » of newsprint as explanatory 
variablas, explain more than 90% (R^) variation in the 
consumption of newsprint in India during the period under 
study# 
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Actual & Lstimetad ConsiMption of Nawaprlnt in India 

1950-51 to 1964-65 

{Indaxi 1950-51 Actual Consumption * 100) 

Actual 5;-atimated Consumption Residual LaiHi unexplained 

Year Conaum- h bY_ 

ption Kq*l Eq,2 Eq.5 Eq.6 Eq.l Eq.2 lq.5 Eq 6 

of News Linear Log linear Log Linear Log Linear Log 

Print 

IpdfX. 


1950-51 

100.00 

67.43 

89.60 

82.72 

90.20 

12.57 

10.40 

17.28 9.80 

1951-52 

65.70 

60,12 

65.60 

77.00 

64.07 

5.58 

0.10 

41.30 0.63 

1952-53 

70.90 

81 . 20 

81.05 

83.28 

80.30 

-10.30 

-10.15 

-12.38 -9.40 

1953-54 

93.20 

102.16 

102.40 

93.07 

100.00 

e 

-9.21 

0.13 -6.80 

1954-55 

103.70 

102.92 

101.90 

97.51 

100.50 

0.78 

1.80 

6.19 3.20 

1V55-56 

103.00 

98.93 

96.16 

100.87 

97.00 

4.07 

&.64 

2.13 6.00 

1956-57 

100*30 

109.62 

106. 50 

109.90 

104.25 

-9.32 

-6,20 

-9.60 -3.95; 

I957-5S 

102.40 

106.50 

103.13 

108.06 

108,30 

—4 . 10 

-0.73 

-5.67 -5.90 

1956-59 

104.20 

116.23 

11L27 

OL JU.iiliPit f 

121.07 

111,40 

-12,80 

-7.07 • 

-17.37 -7.20 

1959-60 

126.70 

118.38 

113.30 

123.06 

117.90 

7.61 

13.40 

2.94 8.80 

1960-61 

129.00 

138.74 

135.64 

139.74 

133.60 

•10,14 

-6.64 -11.14 -4.60 

1961-62 

162.90 

141.85 

137.07 

145.55 

137.00 

21,05 

25.83 

17.34 25.90 

1962-63 

I65.IO 

151.82 

152.60 

149.84 

156.50 

13.28 

12.50 

15.28 8.60i 

1963-64 

165.20 

165.04 

170.54 

161.32 

173.54 

0.16 

-5.34 

3.88 -8.34; 

1964-65 

172.31 

182.03 

190,94 

179,99 

184.01 

-9.73 

-18.63 

-7.68 -11.71 
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m nay recall that the estimates of the demand 
functions shown above are based on past trends which do 
not reflect the real demand for newsprint because of a 
series of constraints. If the supply position had been 
more comfortable, it would have led to new fits expressing 
altogether different results regarding the income and 
price elasticity of demand for newsprint in the country. 

Such demand functions under free supply conditions will 
underestimate the demand for newsprint. But it is a matter 
of opinion whether the supply position of newsprint in the 
country would improve considerably in the near future or 
not. Considering the trends in the domestic production of 
newsprint In the country, we do not envisage any remarkable 
upward shift in its supply beyond its normal rate of growth 
(3,7;^ hefj Table 4,1). This is evident from the fact that 
since 1964-65 which is the teminating year of the cosumption 
series used in fitting the demand functions described above, 
the production of newsprint in India was almost stationary 
till the beginning of the Fourth Five Year Plan, It varied 
between 21?. iS to 30.^4 thousand tonnes per year. The imports 
of newsprint during this period varied between 102.5 to 114.5 
thousand tonnes per year. As a result average annual growth 
in the supply and hence in the consumption of newsprint was 
only about 4000 tonnes as against 7000 tonnes during the 
period 1959-60 to I 964 - 65 . Thus, seeing the present trends 
in the supply of newsprint, at least for the coming decade 





the deraana for newsprint in India may not be free from 
the supply constraints. Therefore, for this period the 
empirical validity of the demand functions for newsprint 
shovm above seems to be quite acceptable. 

2- Writi ng Papers (Eygluding Newsprjntl ; 

Variables: y^. National Income at Constant Price 

(194S-49). 

yj ^ Trend Value of the National Income 
D , Quantity of Printing & Writing Paper 
consumed. 

All variables are in Index form, 1950-51 * 100. 

Siiij A§l §irlM,* 

(1) D * -456.10461 + 5.37445 y^ 

(17.73) 

K « 0.979941 F « 314.36J d - 1.37| 

(2) ln(D) * -8.0443 + 2,93073 In(y^) 

(22.72) 

E « 0,93764; F * 516.25; d - 2.17; 

(3 1 0 * -490.28194 + 5.62450 y^ 

( 15 . 66 ) 

E « 0.97642J F « 245.46; ■, a = 0.65’*“ 


1 il? 


(4) InfD) * -a. 9336a + 2.94955 In(y^) 

(27.356) 

H » 0.99208; F =« 748.369; d = I.50 


.Series ; 

CD j * -351.8364 + 4.40533 

(22.17) 

R « 0.98703; F » 491.309; d « 1,30; 

(2) ln(D) * -7.42773 + 2.62408 In(y^) 

( 29 . 08 ) 

H =» 0.99240; F ** 845.711; d » 2.32; 

(3) 0 * -359.42048 + 4.46514 

(17.73) 

R » 0.97996; F * 314.65; d * 0.65^ 

(4) ln(d) » -7.51999 + 2.64309 InCy^) 

(28.59) 

R - 0.99215; f » 817.79; d * I.30; 

Mote; ♦ shows autocorrelation. 

iit 1 '^ level of significance all of these iits 
are highly significant as shown by their F-ratios which are 
much greater than the minimum significant gvalue of 9.7 
with (1,13) degrees of freedom. The national income (y^^) 
and its trend value (yj^) are significant explanatory variables 
as shown by the t-ratios (shown in brackets) for their 
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cosl'ficic.'itrS if^hich are much greater than the .ninitauin 
sitnificiaib level of 2.9 at level with 14 degrees of 
freedom, all fits have a high degree of correlation (K) 
varying between 0.9S0 and 0.992. Equations 1,2 and 4 of 
either series (0*41: A3I & M3PS) are free from the auto- 
correlation bias (d orf4-d)> at 2>e level of signiflcanee 
with 15 observations) but eq. (3) shows a low degree of 
autocorrelation among its residuals = 0*^ ah 2 % with 

15 obser (/ations) . 

On the basis of the values of R and F, all 
logarithmic fits are better than the corresponding linear 
fits, hi accept them as the best alternative estimates of 
the demand function for printing and writing papers in 
India* However, the difference in the values of R obtained 
from the logaritiiaic and linear fits is very small. Therefore, 
we do not rule out completely the possibility of printing 
and writing papers possessing a linear demand relationship. 

For each of the two consumption series w© have two alternative 
estimates of the demand function.-eqations (2) and (4). Eq. (2) 
is fitted with the national income (y-j^) as the explanatory 
variable while eq. (4) is fitted with the trend value of the 
national income (yi) as the explanatory variable. Both have 
given almost similar results, but the later one {eq.4} may 
be preferred it has slightly higher values of R and F than 

£|.C2). 


iiS mentioned In the beginning of this chapter, 
the U.M.i; iUl consumption series is better than the 

s€jri®3 because it tekes into account the full production 
of paper and paperboard in India. The eqs. {2} and (4) 
fitted with the CPU: iiSI consumption data are, therefore, 
the best acceptable estimates of the demand function for 
the printing and writing papers in India. From them the 
income elasticity of demand for printing and writing papers 
in India Is of the oraer of 2.93 a^id 2.95 respectively. 

Cince the national income has been taken as the sole 
explanatory variable in these demand functions, its pronounced 
dependence on trend means that all other trend effects on 
demand for printing and writing papers have been taken 
into account. Consequently the income elasticity coefficients 
shown by the demand functions may bo distorted upward. 

Table 4-5 

Income Elasticity of Demand for Printing 
and Writing Papers 

^ ' ' ' ’ ' to 

''’lationar'' Income ♦Permanent" Kationai 

Printing k Writing IncorEt* (i.e. Trend 

Paper {Consumption yaXue of., il.) 

series I Obtained from ubtained from 

^qT 2) iaik) 


Cilli ASI Scries 
M3P3 Series 


2.93 
2 * 62 


2.95 

2.64 



The adequacy of the national income or its trend 
value as the sole explanatory variable for the demand 
analysis of printing and writing papers in India can be 
judged from the residuals in the demand that have been 
left unexplained by them. Using Eq.{2) and Eq. (4) in 
either case, the estimated UMIjAUI and MdPS consumption 
scries, for printing and writing papers are given in Table 4»6. 
The table also contains the residuals that have been left 
unexplained by these two set of equations in either case. 
Jimiiar estimates of the constmption and residuals for both, 
the and MUP3 consumption series obtained from Eq,(l) 

and Eq.{3), are given in Table 4«7. As seen from the tables, 
there are positive as well as negative residuals for both 
the consumption series. The residuals are highly uneven 
1n sise. In relative term they are mostly around 5% of the 
actual ccmsumption level but for a few years they are around 
10;^. The residuals obtained from the Eq.(4) are smaller in 
magnitudes (except for two years in the MSPS Series) than 
the residuals given by the Eq.(2). The trend value of the 
national income thus seems to better explanatory 

variable for the demand function of printing and writing 
papers in India than the current national income (y^^)* 
however, the difference between these two set of residuals 
for both, the CMIjASI and MSPS consumption series, is not 


— > kj*-* . 


Table 4,6 


Actual & Ji-stimatea Consumption of Printing & Writing 

Papers in India: 


Year 

Actual 

Consumption 

Estimated 
ConsuolPtion 
Using Using 
Ea,2 Ea.A 

itesiduals 

Left unexplained 
by by 

Lq .2 Eq.4 

1 

2 

3 

4 

5 


G*»U I Adi... Series 





1950-51 

100.00 

104.90 

104.50 

-4.90 

-4.50 

1951-52 

117.60 

113.75 

114.35 

3.95 

3.25 

1952-53 

143.30 

128.20 

127.23 

15.10 

15.05 

1953-54 

140.30 

eltiK UL '# *1L 

141 ^45 

-10.81 

-1.45 

1954-55 

143.60 

162.72 

157.18 

-19.12 

-13 . 58 

1955-56 

175.30 

171.92 

175.00 

3.38 

0.00 

1956-57 

187.80 

198.25 

193.50 

-10.45 

-5.70 

I957-5S 

205.10 

202.67 

215.10 

2.43 

-10.00 

1958-59 

235.30 

234.39 

238.65 

0.91 

-3.35 

1959-60 

265.60 

241.25 

265.60 

23.35 

0.00 : 

19bu-6i 

292.10 

304.00 

294.70 

-li.90 

-2.60 

1961-62 

306,40 

328.00 

327.70 

-21,60 

-21.30 

1962-63 

361.00 

346.50 

363.90 

14.50 

-2.90 

1963-64 

443.40 

399.80 

403.40 

43.60 

40.00 

1964*65 

46 a *30 

497.70 

445.85 

-33.40 

18.45 

1 

* ..,4 


contd. . • 



(Table 4.6 contd. } 


20i 


1 

2 

3 

4 

5 

6 

rtaF- Series: 





1950-51 

100.00 

105.20 

103.40 

-5.20 

-3.40 

1951-52 

115.30 

113.18 

113.50 

1.62 

2.30 

1952-53 

136.70 

125.50 

125.00 

11.20 

11.70 

1953-54 

142.70 

146.00 

137.40 

-3.3U 

5.30 

1954-55 

149.80 

156.00 

150.90 

-6.20 

-1.10 

1955-56 

173.10 

164.00 

166.33 

9.10 

6.77 

1956-57 

109.80 

186.27 

181.80 

-16.47 

-12.00 

1957-53 

179.80 

186,63 

199.90 

-6.83 

-20.10 

1953-59 

211.70 

216. 40 

219* 60 

-4.70 

-7.96 

1959-60 

232.60 

222.10 

241.53 

10.50 

-8.93 

1960-61 

275.80 

270.70 

266.40 

5.10 

9.40 

1961-62 

289.20 

292.10 

291.50 

-2.90 

-2.30 

1962-63 

312.30 

370.25 

320.20 

5.05 

-7.90 

,1963-64 

378.40 

348.90 

352,10 

29.50 

26,30 

1964-65 

398.00 

424.10 

387.20 

-26,10 

10.80 



(Tabl® 4*7 contd,} 




1 

2 

3 

4 

5 

MSPS SERmS; 





1950-51 

100.00 

88.70 

84.86 

11.30 

15.13 

1951-52 

115.80 

101,03 

100,93 

14.77 

14.86 

1952-53 

136.70 

119.09 

117.90 

17.61 

18.80 

1953-54 

142.70 

147.29 

135.32 


7-38 

1954-55 

149.80 

160,06 

153.18 

-10.26 

-3.38 

1955-56 

173.10 

169*75 

172.38 

3.35 

0.72 

1956-57 

169.80 

195.75 

190.68 

-25.95 

- 20,88 

1957-56 

179.80 

190.46 

210.78 

-10.65 

-30.98 

1956-59 

211.70 

227.90 

231.32 

- 16.20 

-19.62 

1959-60 

232.60 

233.63 

253.20 

-1,03 

- 20.60 

1960-61 

275.80 

281.65 

275.07 

-5.85 

0,72 

1961-62 

289.20 

298.39 

298.89 

-9.19 

-9.09 


312.30 

310,72 

321.96 

1.57 

9.66 

1963-64 

378.40 

343.76 

346*96 

34.63 

31.44 

1964 "“65 

398.00 

397.51 

372.86 

4.90 

25.14 



'WiiT'y .nuch * Both show almost sam® trend and 

•Tiai'nituuijg. 

in fitting the regression equations that we have 
used above to calculate the residuals, we have to discard 
two l^nortant explanatory variables via, the number of 
students (S| and the time trend (t) because of the multi-- 
coll Inearity . We have retained the national income or its 
trend value as the sole explanatory variable for the fits, 
in doing ao, we have assumed that the influence of the 
discarded variables on the demand for printing and writing 
fNipers in Inalu is not ’direct* but * indirect* that is 
throurh the national income* This is an abstract situation* 
There my be some Independent influence of the discarded 
variables on the demand, for example, variation^ in the 
literacy or nuraber of stuaents and the national income may 
not be in the same proportions for all years. Thus, there 
Is every possibility of the underestimation of the demand 
for the printing and writing papers using the national 
income or its trend value as the sole explanatory variable* 
The positive residuals that w# have got for some years, 
especially, for years 1952-53 and I 963 - 64 , reflect this 
possibility. For some years we have negative residuals 
which show overestlmatioa of the demand for printing and 
writing papers by iq. (2) or ik)* nonavailability of the 
printing and writing papers may be on# of the reason for 
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Ion during these years. 

An Importint source of the residuals may be the 
eliect of the changes in stocks of the printing and writing 
papers, because of the non-availability of data as 
explained in the beginning of this chapter, we could not 
take into account the changes in stocks in compilationoof 
the consumption series that we have used in fitting the 
demand functions for the printing and writing papers. Hence we 
are unable to bring out any correlation between residuals 
end net changes In the stocks of printing and writing papers. 
PoK'^lbility of any such correlation is very lov^ since during 
the period under review we had shortage of printing and 
writing papers. 

There might be yet another source of the residuals. 

The aeries that we have used in estimation of the demand 
functions may have observational errors. This is of course 
quitu pot'.aibl«. on the whole tho residuals are small 
and highly irregular in siae. They are consistent with the 
ar, sumptions of the least-squares procedure. The fits 
Cbqs.t;;^) and C4H from which we have obtained these residuals 
are, therefore, reasonably good estimates of the demand 
functions for printing and writing papers in India. They are 
capable of explaining more than 92,5^ of variation in the 
actual consumption of tha printing and writing papers in 
India. Both, tha national income and its trend value, are 





enwoUy food in ©xplaininf, the demand for the printing and 
writing paporn in India. Any one of them may be accepted 
for practical purpose. 

The use of the trend value of national income 
as explanatory variable for fitting the demand functions 
may be debatable. Since it is determined by the time 
trend (t), it would therefore, be more appropriate to take 
time trend itself as the explanatory variable for fitting 
the de:i«nd functions for the printing and writing papers. 
In. .other worm, fitting of the trend for it, would serve 
the purpose. Following this approach, we have estimated 
the trend fits for both the alternative consumption 
aeriea of the printing and writing papers as shown below; 



In CDI - 4.52259 ♦ 0.105«6 (t) 

{3I.3S) 

R - 0.993471 F - 984.97? d - 1.33 

In (D) - 4.54536 + 0.09419 it) 

(38.2. ) 

R » 0.99196? F * 798.25? d * 1.61? 

Both the eerie* exhibit simple exponential trend, 
've have alto found eimilar trends in the national income. 



TLu:., 130th tnu ¥4riiiUle8, the consumption of printing and 
writing, papers ana the national income, are moving 
exi'ont'uliiiliy with time trend, hut the relationship among 
them is logarithmic as we have seen above. 

3. end Q..thir Miscfllaneoug. Papers; 

Monfaria national Income (y2) has been assumed as 
the sole explanatory variable for the demand of this category 
of pa fr and papei oosrd in India. The fitted regression 
equations for both the alternative consumption series are 
as follows! 

(1) D » *64.02261 + 2.06021 (y^) 

R - 0,92505i F » 77.1; d » 0.46 

{2) inCO) - -i.99d02 «<■ 1.49690 Iniy^) 

( 8 . 0 ) 

R - 0.91087; F • 63.3; d - 0.58*^ 

ImiMS, 

il) D « -110.35156 + 2.26784 (y^) 

(15.7) 

E » 0.97292; F * 230.3; <1 “ 1‘16| 

(2) ln(D) - -3.03575 1.68933 ln(y2) 

(12.71) 

E * 0.96205; F i4l'8 ; 8 * 0.78 



At IJJfc ill thest rilationships are signif leant 

13 shown by their F-ratios which are much greater than the 
minirrnnii nignificant level of 9*7 with (1,13) degrees of 
freedom* The degree of correlation (R) is quite high in 
all these fits but three of them show the autocorrelation 
bias among their residuals (d^ Cdj^«. 81 ) at 1 % with (15,1) 
observations}.. Comparing the values of R and F, the 
linear fits are better than the log fits.. From the 
superiority of the lineap fits we come to the conclusion 
that the demand for wrapping and other miscellaneous papers 
in India is a linear function of the nonfarm national income. 

The regression fits of the CMI: ASl consumption 
series are not very much Impressive. The residuals obtained 
from them are quite large (Ref! Table 4.8}* For the first 
four years (1950-51 to 1954-55) the residuals are negative 
indicating overestimation of the demand, for next 7 years 
(1955-56 to 1960-61} they are positive indicating 
unaerestimation ana after tim% they are again negative. 

Almost same pattern Is seen in the residuals obtained from 
the fits for the MSFS series but they are smaller in 
magnitude. 

An important source of the residuals, especially 
for the years 1962-63 to 1964-65 for which we have highly 
negative residuals, may he the increase in the consumption 
of the substitutes for the wrapping papers. Plastic films 



ouc?'! poly®thyl@n® and callophanei are better wrapping 
BiaterSaln than paper* They are odourless, colourless and 
tastele'-a having considerable strength and tearing resistence* 
Moreover, they conform well with the shape of the article 
being packaged. Consumption of these materials for wrapping 
purpose in India was very low before 1959, but since then, 
they are being used in increasing volume. Consumption of 
polyethylene for example, was below I 505 tonnes per year 
before 1/59, but since then it has gone up very rapidly 
reaching 10911 tonnes In I 964 and 1573B tonnes in 19Cu (bee 
Fig. 4 . 5 ) and the Planning Commission estimated it to reach 
47,220 tonnes in 1970-71* With the development of petro- 
chemical industries in India during the early sixtees, 
supply of polyethylene and other plastic products used in 
packaging has increased remarkably (Shaha, 1967,p 67) In 
view of their superiority as wrapping materials, relative 
cheapness and bright prospects of supply in future, they 
may altogether ousted the wrapping papers from the market. 

In the demand functions shown above we could not include 
any variable to tske this possibility into account* These 
fits, therefore, give overestimates of the demand for 
wraf'ping papers for the years 1961-62 onwards when the 
consumption of polyethylene increased rapidly. The gap 
between the actual and estimated demand for wrapping paper 
obtained from them may be considered as share of the substitutes 



of th® wrapping papers 
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Th® nonfarn national income (y^) used as the 
ejcf'lanatory variable in fitting the demand functions shown 
above, varies strongly with trend. The degree of correlation 
Detweea it and th© time (t) has been found in the order of 
O.V95* Replacing the nonfarra national income by the calender 
time { 1950-51*'ll , w© have fitted a set of the trend equations 
for both the consumption series of wrapping and other papers. 
The best trend fits obtained for them are as follows: 

C;>fIlAS | .St.rifJJ 

U) d * 106.40665 •»* 14.03750 (t) 

(15.54) 

R - Q.97414i F » 241.633i d * 0.d7i 

1 2) ln{d) » 4,54S70 0.42502 ln{t) 

(16.3) 

ii « 0.98215s F * 354.3? d * 2.09| 

{II 0 * 31.33094 + 14.94572 (t) 

(25.7) 

R * 0.991| F * 659.2? d « 1.57 
(I) ln(D) * 4.42643 ^ 0.44 ln(t) 

( 11 . 10 ) 

E - 0.951? F - 123.27? d - 1.53 



i-omparing these trend fits with the demand 
functioii.'s obtained earlier, we find them better in every 
renpoct. They have higher values of K and F and the 
residuals obtained from them are smaller in magnitudes 
fhef; Table The CMIi ASI series shows the logarithmic 

trend but it is linear for the MjPS series* Actually the 
GMIiiwi series displays two distinct trends, one for the 
period 1950*^1 to 195^-59, and the other for the period 
l 95 ^ 9 *“bO onwards when consumption of polyethylene increased 
rapidly in India • A single trend fit covering both these 
time intervals as we have done above, is only an approximation. 
As a matter of fact both the trenas should have been fitted 
separately, but we have not done so because, it was found 
somewhat less useful for practical purpose. Instead, we 
have fitted the demand functions covering the period 1950-51 
to 195*^-59 and 1959-60 onwards separately which are given 
belowi 

fither 

£SI T Erieriee V — - 

Ci) For the period 1950-51 to 1956-59 of observations- 

{a| D - -300.72141 4.06567 y^ 

(13*171 

E - 0.96041 JP * 173.34J d « 2.660 



ib) In D “ “8*24163 2*81218 In 72 

(10.52) 

^ - 0.9698; F * 110*77; d =» 2*465; 

(ii) ygr-Htfi-Mriod 1959“60 to 1964“65 (No* of obs 6) ; 

(a) U - 112.06952 + 0*99068 

2 

(5.31) 

^ - 0*9339; F - 28*24; d * 1.24 

(b) In b - 2.68713 0.57438 In 

(4.78) 

K » 0*92226; F * 22.88; d » 1.24,* 

On th* btsi* of R, F and T ratios (shovm in 
brackats) all th®a« fits ar« significant. The linear fit 
of the tieaand function for wrapping paper is better than 
it® logarithmic counterpart for both the periods. This 
support® our previous results of this analysis regarding 
the shape of the demand function for this category of paper 
und pi*p«rboflrd in India. Comparing the linear fits, we 
filid considerably low marginal income propensity of demand 
{Cooff. of 72) for wrapping and other papers in the country 
during the period 1959-60 onwards. Increasing use of 
polyethylene and other plastic products in packaging, as 
w@ have mentioned above, was the main factor for low 
eonsttaption of wrapping papers during this period. 



Tabi* 4.8 


215 


Actual & Latimated Consumption of Wrapping & Miscsllantous 

Papers in India 


lear 

Actual 

Consmip- 

tion 

iflMaated Uonsumption Reglduals hrom 

Unea?" Oog Fit Linear^ Log Fit 

Fit tq.2. Pit Eq.Jt 

. Ea.l, 


L-I 

r,- 2 

3 

4 

5 






1950-51 

100.0 

142.0(120.01 

133*6 

-42.OC-20.O) 

-33.6 

1951-52 

137.7 

149.8(134.5) 

141.3 ■ 

- 12.1(3.2) 

-3.6 

1952-53 

130.7 

159.1(148.4) 

150.6 

-28.4C-I7.8) 

-19.9 

1953-54 

150.7 

167.3(162.5) 

159.1 

.16.6{-11.8) 

-8.4 

1954-55 

193*7 

176,6(176.6) 

168,5 

17.1(17.1) 

25.2 

1955-56 

200.0 

186.9(190.6) 

179.6 

13.1(9,4) 

20*4 

195t-57 

213.3 

200.3(204.7) 

194*2 

13,0(8.6) 

19,1 

1957-58 

237.0 

206.1(218,7) 

200.3 

30.9(18,3) 

36.7 

1958-59 

255.3 

216.4(232.7) 

212,1 

38.9(22.6) 

43.2 

1959-60 

262.3 

228.7(246.8) 

226.1 

33.6(15.5) 

36.2 

19W)"»61 

260.0 

251.4(260.8) 

252,9 

8.6(— 0*8) 

7.1 

1961-62 

265.39 

266.4(274.8) 

271.3 

-1.1(-10.5) 

6.0 

1962-63 

271.30 

284*9(288.9) 

294,1 

-13.6(-17.6) 

-22.8 

1963-64 

293.3 

308.9(302.9) 

325.1 

-15.6(-9.6) 

-31.8 

1964-05 

310.0 

335*7(316.9) 

360,3 

-25.7{-6.9) 

-50.3 


* Flits* in brackat® havt been derived from the trend fits* 
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1 

2 3 

4 

5 

MSP:' .'itf.:!?;,-.! 

1950-51 100.0 

110.4(96.3) 114.9 

-16.4(3.7) 

-14.9 

1951-52 

12^.9 

125.5(111.3) 122.4 

3.4(17.6) 

6.5 

1952-53 

116.9 

135.3(126.2) 131.5 

-i8.4(-9.3) 


W53-5<. 

128.9 

144.3(141.2) 139.8 

-15.4(-12.3) 

-10.9 

1954-55 

138.2 

154.5(156.1) 149.3 

-16,3 (-17.9) 

-11. 1 

1955-56 

175.4 

165.9(171.0) 160,3 

9. 5(4.4) 

-15.1 

1956-57 

192.9 

180.6(186.0) 175.0 

12.3(6.9) 

17.9 

1957- 5« 

205.5 

187.0(200,0) 181. 3 

18 .5 1 4 • 6 } 

ii24 * 2 

195«-59 

220.0 

198.3(215.8) 193.5 

21-7(4.1) 

6*5 

1959-60 

223.4 

211.9(230.8) 207.9 

11.5(-7.4) 

15.5 

1960-61 

2 54 * 2 

238.0(245.8) 237.2 

16.2(8.4) 

17.0 

1961-62 

265.2 

253.4(260,7) 255.2 

11.8(4.5) 

10.0 

1962-63 

272.0 

273.8(275.7) 279.8 

-1.8(-3.7) 

-7.8 

1963-64 

282 . 5 

300.11290.6) 312.9 

-17.6(-8.6) 

—30.0 

1904-65 

310.2 

329.6(305.6) 351.8 

-19.4(4.6) 

-41.6 


♦ Figs. In b»tckata hair# been derived from the tr«ad fits. 















•‘i Ila,i, :s rb s .a,i:a ; 

Using the nonfara income (y2) as^ sole explanatory 
variable the demand functions fitted for the paperboard are 
as follows; 

CMIiASI Series : 

Cl) D * -225.45539 + 3.34344 y^ 

(14.3) 

R * 0.96956} F - 203. 8j d - 0.95 

(2) ln(D) « -5.31512 -»* 2.17726 InCy^) 

( 12 . 60 ) 

R * 0.96142} F * 153.8} d * O.6O* 

MSPS Series : 

(1) D * -200.54667 + 2.97358 (yg) 

C13.75) 

R « 0.93201} F =• 351.5} d * 1.43 

(2) ln{D) * -5.07706 + 2.10662 InCyg) 

(13.91) 

R * 0.96799} F » 193.4} d * 1.135} 

Where nonfarm national income. 

D is the quantity of paperboard consumed. 

Both the variables are in index form (1950-51*100). 


Note: *Shows autocorrelation 



All four regression fits are significant 

at 1^ level {F> F * 9*7 with (1,13) degrees of freedom). 

( 0 . 01 ) 

As shovm by the values of R,F and ’d* linear fits are 
better than the log fits. fVom the superiority of the 
linear fits we have reached the conclusion that the demand 
for paperboards in India is a linear function of the 
nonfarm income* The regression residuals obtained from the 
linear as well as the logarithmic fits for both the consump- 
tion series of paperboard are shown in Table 4*9* As seen 
from the table the residuals obtained from the linear fits 
are smaller in size for most of the years than those obtained 
from the log fits. Both the fits havti however, given 
negative residuals for the beginning and ending years of the 
two series but for the middle range of the series the residuals 
are positive. For the years 195^*59 and 1959*60 the residuals 
are considerably high indicating underestimation of the demand 
for paperboards. During these years prices of paper and 
paperboard have increased remarkably which forced the Government 
of India to control them in the following year. Rising 
prices should have reduced the demand for paper and paperboard 
blit actually it was not found so. It might have induced the 
manufacturers to produce more and since we have disregarded 
the inventories, more production means more consumption. 

With the inventory correction, the actual consumption of paper- 
board during these years might have been lower as revealed by 
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the fit Led regression equations. 

Beside the nonfarm national income some other 
factors such as the * number of students* might have 
influenced the demand for paperboard in India during 
the years under study. This is quite possible as a large 
quant, ity of paperboard is consumed in schools and colleges 
for educational purposes* The nonfarm income with which 
the number of students has been found closely correlated 
{r ■ 0 . 995 ) might have not taken this part of paperboard 
consunption fully into account, leaving high positive 
residuals. On the other hand shortage of the paperboard 
supply might have been caused the underconsumption of the 
paperboard during the years for which we have got the 
negative residuals. On the whole the nonfarm income could 
be able to explain about 95^ variation in the consumption 
of paperboard in India during the period 1950*$5. 

Like the category of wrapping papers, the 
consumption of paperboard in India is varying linearly 
with time as shown by the following trend fits: 

klH.il III 

D * 57*62952 21*96214 It) 

( 20 , 2 ) 

I « .9651 F * 410*31 d ■ l*56j 


Tabl® 4*9 

Actual & Estimated Consumption of Paperboard in India 


CMI:ASI SERIES; 


Actual 

Year Consump- 

tion 

Estimated Consumption Residuals 

- Linear"^ 

Fit 

Eq.l 

Log Fit 
Eq.Z 

Linear^ 

Fit 

Eq.l 

Log fit 

Eq .2 

i 

2 . 

___ 3 

_,4 

... - 5 . 

1950-51 100.0 

103 . 9 ( 76 . 6 } 

111,3 

-8.9(24.4) 

-11.3 

1951-52 114.0 

126 . 6 ( 101 . 6 ) 

120.5 

-12.6(12.4) 

- 12.6 

1952-53 125.6 

136, 6(123. 6 ) 

132.3 

- 11 . 0 ( 2 . 0 ) 

- 11.0 

1953-54 123-.5 

150.0(145.51 

143.2 

-26.5(-22.0) 

-26. 5 

1954-55 14^.5 

165.0(167.5) 

156.0 

- 18 . 5 {- 21 . 0 ) 

- 9.5 

1955-56 195*6 

131 . 7 ( 189 . 5 ) 

170.9 

13.9(6.9) 

24.9 

1956-57 190.2 

203 . 5 ( 211 . 5 ) 

191.3 

-13.3 (- 21 . 3 ) 

- 1.1 

1957-53 213.3 

212.9(233.4) 

200.5 

0 . 4 (- 20 . 1 ) 

12.8 

1953-59 280.7 

229.6(255.4) 

217.7 

51 . 1 ( 25 . 3 ) 

63.0 

1959-60 293.3 

249.6(277.4) 

233.9 

53 . 7 ( 15 . 9 ) 

54.4 

1960-61 309.3 

238 . 0 ( 299 . 4 ) 

233.2 

21 . 8 { 10 -. 4 ) 

26.6 

1961-62 326,5 

310 . 8 ( 321 . 4 ) 

311.0 

15 . 7 ( 5 . 1 ) 

14.5 

1962-63 315.9 

340 . 9 ( 343 . 4 ) 

350.4 

- 25 . 0 (- 27 . 5 ) 

-34.5 

1963-64 372,1 

379 . 7 ( 365 . 4 ) 

403.4 

- 7 . 6 ( 6 .?) 

-31.3 

1964-65 395.3 

423.2(337.3) 

463.7 

- 27 . 9 ( 3 . 0 ) 

-73.4 


♦ Pigs, in brackets have been estimated using the trend equations. 
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(Table 4*9 contd.) 
MSPS SERIES* 



1 

2 

3 

4 

5 

1950-51 

100.0 

97.3(73.2) 

101.9 

2.7(26.6) 

- 1,9 

1951.52 

110,2 

106 . 6 ( 92 . 5 ) 

110.2 

1.6(16.7) 

0.0 

1952-53 

110,2 

122 . 0 ( 111 , 6 ) 

120.5 


- 10. 3 

1953-5. 

103.4 

134 . 0 ( 131 . 1 ) 

13^ ♦ 2 

- 30 . 6 (- 27 . 7 ) 

-26,6 

1954-55 

136.2 

147.4(150,4) 

141.3 

- 11 . 2 ( 014 . 2 ) 

-5.1 

1955-56 

165.1 

162 . 2 ( 169 . 7 ) 

154.3 

22 . 9 ( 15 . 4 ) 

30.8 

1956-57 

174.9 

161 , 6 ( 169 . 0 ) 

172.3 

- 6 . 7 (- 14 . 1 ) 

2.6 

I957-5S 

161.7 

169 . 9 ( 206 . 3 ) 

160,2 

- 6 . 2 (- 26 . 6 ) 

1.5 

1956-59 

237.4 

204 . 6 ( 227 . 6 ) 

194.2 

32.6(9.6) 

43.2 

1959-60 

243.6 

222.7(246.9) 

213.6 

21 . 1 (- 3 ;.l) 

30.2 

1960-61 

256,6 

256.9(266.2) 

251.6 

. 0 . 3 f- 9 . 6 ) 

5.0 

1961-62 

265.1 

277 . 2 ( 26 . 5 ) 

275.9 

7 . 9 {- 0 , 4 ) 

9.2 

1962-63 

310.6 

304 . 0 ( 304 . 7 ) 

309.5 

6 , 6 ( 5 . 9 ) 

1.1 

1963-64 

330.4 

338 . 6 ( 324 . 1 ) 

355.7 

- 6 . 3 ( 6 , 3 ) 

-25.3 

1964-65 

359.1 

377 . 3 ( 343.4 

411.5 

- 16 , 2 ( 15 . 7 ) 

—52,4 


♦ Figa. in brackets have been estimated using the trend equations. 




MU P ,, .3 gr.im! 


y » 53.91141 + 19.29S57 

(19.2) 

it * ,983; * 310.2; d * l«13; 


For both the consumption series the trend fits 
are better in e¥ery respect than the demand fiinctlons 
discussed above. Comparatively they have higher values 
of *K*, and ’d* and the residuals obtained from 

them are much sraaller in magnitudes than those obtained 
from the linear or logarithmic demand functions (Table 
4.9). The time trend (t) is, therefore, a better explanatory 
variable for the paperboard consumption in India. 


because of the diversity in products and their 
uses, a single demand function for the entire group of 
paper and paperboards may not be practically useful. 
However, we have estimated it to test the relevancy of the 
national income or its trend value as the explanatory 
variable for the demand of paper and paperboard at the 
aggregate level. The estimated demand functions are shown 

ae below* 

Varl.bl.s y^-. N.tiom.1 

Trend Value of the National Income 


: quantity of Paper and Paperboard Consiuned 
t '• Trend 


All the variables except *t* are in index for'a 
with 1950-51 as base. 

Regre'T^ion Fits ■ -- 

m AS..L..$M!iea. : 

(11 ii - -374.60920 + 4.70822 y^^ 

(23.88) 

K * 0. 988791 F « 570.0j d “ 1.55; 

(2) ln(D) * -7.86479 + 2.72806 In(y^) 

( 20 . 0 ) 

E - 0.98419; F « 401.4; d * I.48; 

(3) 4 * -391.54629 + 4.84039 y^ 

(32.7) 

R * O.9939I; * 1067.6; d * 0.934; 

(4) ln(D) * -8.14169 + 2.78518 ln(y3^) 

(39.9) 

R * 0,99594; F * 1590.3; d » 1.75; 

(5) ln{D) » 4.57291 + 0.09910(t) 

(39.2) 

R - 0.99580; F * 1538.7; d » 1.55 



a2i ! : 


CD D - -312.4334 + 4.05713 Cy^) 

(29.64) 

R * 0.99269J F » S78.36; d - 1.956j 

C2) ln(0) » -7.01242 + 2.53447 InCy^) 

(26.8) 

R - 0.99112J F - 722. 2| d * 1.97j 

C3) D - -322.5453^ 4.13662 

( ^^ 7 . 80 ) 

R * 0, 99169? F * 772. 8j d * O.965; 

(4) InCD) - -7.17179 + 2.56738 In(yi) 

(44.39) 

E ■ 0.99672; F » 1970.9; d « 2.54| 

(5) InCD) * 4.5785 + 0,0915(t) 

(43.67) 

R * 0.99662; F * 1907.3; d - 2.53; 

All of those fits ar« significant at 1% level 
a» shown by their F ratios. Values of the correlation 
coefficient ere high in all equations and they are free 
from the autocorrelation bias since d or (4-d)> d^i at 1^ 
level of significance except for eq. 3 in either set where 
d|^Zd4dy showing the neutraility of 'd- Vla-hson^test. 



Eq. (5) in both the series shows the exponential trend 
in rrovjth of the total consumption of paper and paperboard 
in India. Comparing the values of R and F linear fits 
are better than the logarithmic fits. This shows that the 
overall demand for paper and paperboard in India is a 
linear function of the national income or of its trend 
value. 

f ) lafe£ 

While discussing the demand factors for paper 
and paperboard, we have come across the point that 
fort iitlous or unexpected variations in the current income 
may not affect the demand for paper and paperboard for which 
the normal or expected income over a long period seems to 
be a better explanatory variable. In Friedmarfs terminology 
as we have mentioned earlier, nonaal or expected income is 
called by the name of "permanent income" and the difference 
between the current and permanent income is called as 
"transitory income". Penaanent income can be expressed in 
term of a weighted average of current and past income levels. 
This invol'"'es a distributed lag model for it. With the 
poisibllity of the permanent national income being a relevant 
demand factor for paper and paperboard in India, we have 
estimated a set of distributed lag models which are 
specified as follows* 




(1) 

D - f(Y,. 


(2) 

D » f{Y Y Y ) 

^^^t»^t«l» t-2^ 


(3) 

“ " \-l> ^t-2- 


(4) 

° ^-1' \-2. 

\.y 

(5) 

® ^-1. \.2. 

t-3* t-4’ 



Wh«r« 0 is quantity of paper and paperboard consumed 
(Index 1950-51 * 100) 

I is national Income (Index Series, 1950-51*100 


The regression fits fot all these models have been 
found quite unsatisfactory from which w# could not draw any 
conclusion. Among them, model (3) however, gave slightly 
better fits which are as follows? 


For Total FiPer m4 PiPfgMgJCj j 


(1) D 


.450.75079 + 0.42950 y^ -l,09606y^^^+2,70678y^^2 


+ 3.77399 y^.3 

(2.73) 

H • 0.995361 


(0.41) (-0.S2) (2.22) 

F » 187.095J d * 1.70 


(2) InCD)--^. 17696 - 0 , 61216 In(y^) -0.42356 ln{y^^^) 

(-0.77) (-0.44) 

+ 1.93392 ln(y^^2^ 1.96547 ln(y^^2^ 

(2.17) (2.05) 

k * 0.990^4j F * 94.23J 


d » 0.99? 



for P.r.liifcliii£. md Writ ing F«P»ri : 


U) IniiJJ --10.107ii3+0. 51000 ln{y^) -0,355^5 ln{y^ J 

{O.gg?) (-0.5) 

+ 1.4^325 1.59902 InCy^,^) 

(2.31) (2.31) 

^ » 0.99634; F « 237*547; d * 2.23; 

At 3% level with 14 degrees of freedom only 

yt-2 ^t-3 somewhat significant coefficients. Thus 

two and three years lagged values of the national income 
seem to be relevant for determining the current demand for 
paper and paperboard. Further, on adding y^.j^ and y^.^ 
as explanatory variables to these fits the coefficients of 
y. „ and y^ „ turn out to be insignificant. The fits are 
inconsistent with the reality because, current national 
inccme cannot be an insignificant factor in determining 
the demand for paper and paperboard. Moreover, the fits 
are not free from the multicollinearity bias as indicated 
by the high degree* of correlation (r * 0.975 to 0.9^5) 
among the explanatory variables. Because of this, we have 
to discard them altogether. Alternatively, we have taken 
the trend value of the national Income as an approximation 
of the permanent income which gave better fits. These fits 
together with others have already been discussed earlier. 



^ ^ of tht Di»and Functions, for. Paper and 

j!igg.rfegir<i lllwmber Students.^ Data : 

Apart from the national Income or its variant 
the number of students is an important determinant of the 
demand for print -.ng and writing papers and newsprint. In 
the regression estimates of the demand functions for these 
categories of paper and paperboard, however, we could not 
incorporote this variable explicitly since it was found to 
be highly correlated with the national income variable 
reaultiag in the multicoliinarity. To avoid the multi- 
coil inearity, it was inevitable for us to take either of 
the two explantory variables i.e. the national income or 
the number of students to fit the demand functions for the 
printing and writing papers and newsprint. We have 
preferred the national income variable on the plea that in 
a country like ours education for which the number of 
students is a quantitative measure, mainly, depends upon 
the income. If we do not take this view seriously and 
drop the national income variable instead of the number of 
students, the resulting fits of the demand functions for 
paper and paperboard may be equally acceptable at least 
frora statistical point of view. Following this approach, 
the regression fits of the demand functions for three 
different categories of paper and paperboard i.e. newsprint, 
other printing and writing papers and total paper and 
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paperboard have been •stimafcad by us which ar« giTtn a# 
follows: 


Variables: D « Index of the Quantity of a particular 

Category of paper & paperboard consuiaed, 

(1950-51*100). 

* Index of the Number of Students 

C 1950-51 * 100). 

P * Index of the Price of Newsprint 

(1950-51 * 100 ). 



(1.1) D » dl.dSll^ * 0.59672 -0.49219 P 

(13.91) {-3.32) 

R * 0.9741 P * 111.132; d - 1.^30; 

(1.2) ln(0) - 4.16370 + 0.33734 ln{ 3^) -0.75924 ln(P) 

(13.09) (-4.4d) 

R - 0.97i| R' • 99.1041 d * 1.699; 

2. Qvb ftr, Printing: aiid.,.. ¥rlt>I.P£, fiMxa = 

(2.1) U - -112.36104 2.16539 

(24.15) 

1 « 0.939; F * 533.36; d * 1.220; 



C2.2) ln(D) « -2.09392 -»• 1.4^025 ln(S. ) 

I# 

{26.89} 

R » 0.991J F » 723. 31; d =* 1.556 


MijPG Serlest 

{2.4) ^ * -69.03234 + 1.76580 

( 26 . 58 ) 

R * 0.991; F » 706.4; d * 1.46; 

(2.5) ln{D) * -1.34760 + 1.31819 InCS^) 

( 25 . 81 ) 

R - O.99O; F - 666.38; d » 1.360; 
3. Total PaPtr and PiPir 6 Mrd_Igxcludirig_Miwapgi^ : 

(3.1) D * -72.47513 + 1.88706 

(30.09) 

R * 0.993; F - 905*69; d » 1.175; 

(3.2) la(D) - -1.58220 + 1.37800 lii(S^} 

(23.02) 

R * 0.988; F - 530.12; d « 0.847; 

II3PS Sarita ; 

(3.4) D * -51.48997 + 1. 62369 

{37.405 

R - 0.995; F » 1399.16; d « 1.87; 




13.5) In id: * - 1.3.6263 + 1.27776 ln{S^) 

(30,23) 

E *0^93; F * 913.65; d “ 1,407; 

iludg*d on tht basis of R,F and t valuos, all 
th«s® fits are highly significant at 5% lovel and as 
shown by th# »d» statistic, they are free from the 
autocoi relation bias. Both the types of fits i.e, linear 
as well aa logarithmic give, almost, identical value of 
E. It is, therefore, difficult to discreminate them. For 
simplicity the linear fits may b® preferred over their 
logarithmic counterparts. From statistical point of view, 
no doubt, these fits are highly significant, their practical : 
usefulness laay, however, be questioned on the ground that 
apart from the educational sector, a large quantity of 
printing and writing papers is consumed in the non-educationai 
sectors such as business and industries for which the number : 
of students is not a relevant explanatory variable. The 
national income (or its variant) is an appropriate explanatoif 
variable for this as well as for the quantity of paper and 
paperboard consimied in the educational sector of the country, 
Therefore, the empirical relevancy of the demand functions 
for paper and paperboard based on the national income data 
is greater as compared with the above demand functions which 
are based on th# number of students data. 



V! i 


of th> . gt;aaadi Functiona for Paper and 
£Agirpoar4 from *Pgrc9ntag9 Deviation Around Trend ^ 
gtriift,* 


As we have mentioned earlier, the explanatory 
variables i.e. National Income, Nonfarm National Income 
and Number of Students* used in fitting the demand functions 
for different categories of paper and paperboard in this 
study, exhibit more or less similar trend resulting in high 
degree of multicollinearity among themselves. Because of 
this, it was not possible for us to fit the multiple 
regression equations for the demand functions by incorporatinj 
them together. Their first differences i.e. year to year 
fluctuation® which were also found highly correlated among 
themselves, could not remove the multicollinearity from the 
regression fits resulting in insignificant coefficients for 
the national income or nonfarm national income (Ref; Appendix 
4.1), The effect of the multicollinearity from the regressio 
fits can be removed completely by taking all the variables 
(dependent as well as explanatory) in terms of percent 
deviations from their trends. Theoretically this is an ^ 
ideal procedure for establishing meaningful relationships ; 
between the variables. In practice, however, it is very ; 
difficult to get reliable fits from the fluctuations around 
trend of the variables xmless they are completely free from 
the measurewmt errors. This is, because, such deviations 
are generally supposed to be very much sensitive of the i 

aeasuremeat errors in the variables, in presence of which ; 



th®y may iiv® insignificant or all together a distorted 
picture of the relationship envisaged. This is evident 
from the following regression fits of the demand functions 
for paper and paperboard in which the variables have been 
taken in terms of percent deviations from their trends* The 
fits are far from the significance levels as indicated by 

their f - ratios (F4 F , *2.54 with {3fll)degr®es of freedom) 

0*10 

or F < F *2.dl with (2,12) degrees of freedom. The 

0,10 

regression coefficients for the variables are also 
insignificant at 10^ level of significance. The coefficients 
for the nonfarm national income (y) are positive though 
insignificant in the fits, but for the number of students (s) 
they are negative in most of them {except in two fits with 
MSPS data) contrary to expectation. For the price variables 
also w# get unexpectedly positive coefficients from these 
fits. Thus in all aspects, the estimates of the demand 
functions for paper and paperboard in India from the 
percentage deviations of the variables around their trends 
are insignificant and inconsistent with the reality. In 
fact, they tell ua nothing about the nature of the demand ; 
functions for paper and paperboard in India. The inferior 
quality of data seems to be the main reason for all this. | 
Since the fits are insignificant, so the question of 
accepting them for practical purpose does not arise. We 
have to reject them infavour of the regression fits derived 
from the time series of the variables. 
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K»r,g.#a..gl6yi .yit.3.....rrom .^Percent Deviations Around Trend * 

Serits.... of Pata; 

fariablts; d : consumption of a particular 

category of paper j 
s ; No, of students; 
p : Price of paper; 
y ; Nonfarm National Income, 

All variables are in terns of ^ deviations around 
their trend, 

1, Total Paper Sc. Paperboard (Excluding Newsprint)! 

GMliASl 3.e.ri.ea t 

(i) d * 0.0^^71+0.44764 y -0.15552 s 0.42315 P 

(0,30) (-0.23) (1.40) 

g * 0.450; F - 0,934; d * 1*97 

(ii) d * 0.14275 + 0*90012 y - 0.44743 » 

( 0 . 76 ) (- 0 . 66 ) 

B - 0.244i F * 0.3^; d * 1*^6; 


M3PS. SerittJ 

(i) d - 0.0327 + 1.32499 f + O .46466 s 0,13^0^ p 

(1.011 (0.77) (0.52) 

R • 0.310; F « 0.39; d = 2.4^1 




Cii) d - 0.05390 + 0. {1^519^ 0.36940 s 

(0,91) (0.67) 

E * 0.2722; F » 0,4^; d * 2.52; 

2. Printing and Writing Papers; 

OMiqsi. Series I 

(il d * O.I3S87 + 1.53076 y * 0. 37^6^6 ■+• O.69S6O p 

{O.91) (-0,43) {0.76) 

a * 0.522; F * 1.374; d * 2.03; 

(ii) d * O.I67M + 0.11797 y - 0.752^64 s 

(0.07) (-0.83) 

H • 0.257; F * 0.426; d * 1.72; 

(i) d • -0.22945 2.47108 y - 0.00547 s 0.3080 p 

(I.44) (-.006) (0,76) 

E • 0,433; F » 0,843; d * 1.61; 

(ii) d “ -0.21667 + 1,84821 y - 0.17299 a 

(1.25) 

R * 0.381; F - 1.016; 


(- 0 , 21 ) 
d - 1,54; 



4*5 l^rPifctlkn of Ptaand for Paper and Paperboard for th» 
|jBa£a-l,b>.08-.59 & 1973>^ 

The estimate of the future demand for paper and 
paperboard in India is an important part of this study, 

Wa will now do this with the help of the demand functions 
that we have fitted for different categories of paper and 
paperboard* For some categories of paper and paperboard 
viz*, newsprint, printing and writing papers and total paper 
and paperboard, we have two types of fits. In the first 
type we have used the current deflated national income as 
the explanatory variable while in the second type we have 
taken the trend value of national income or what we call 
as ’permanent income’ ae the explanatory variable* The 
difference between these two types of fits is almost 
negligible. Therefore, for simplicity in the projection of 
demand for these categories of paper and paperboard , we will 

use the first type of fits i*e. those having the national 

' ' 

income (deflated current value) as the explanatory variable* 
The projection of demand for different categories of paper 
and paperboard will be made only for the Fourth Five Year 
Plan period which is going on. This will provide us an 
opportunity to compare our estimates with the estimates of 
the Planning Commission. For- this we will estimate the 
demand for paper and paperboard for the year 196^-69 i.e. 
the year just before the beginning of the Fourth Five Year 
Plan and for the year 1973-74 when it will terminate. The 


diiferenc® in the estimates of th© demand for paper and 
paperboard for thsat two years will coTer the Fourth Five 
Tear Plan period# 

Our estimates of the demand functions for different 
categories of paper and paperboard are based on the 
conventional national income series which is now available 
upto the year I 967 - 6 S. In the absence of the conventional 
estimates of national income for the year 196 S -69 and 
1973*74 we may* therefore, use the revised national income 
estimates at 19^0-61 prices which are available. The 
following table shows these estimates for the years 19681-69 
and 1973 - 74 . 


Table 4.10 

Estimates of National Income 1968 - 69 , 1973-74 



1968-69 

1973-74 

1# National Income 



at 1960-61 Prices 

Ks*lb835 crores 

Rs .21380 or Orel 

Index (1950*51 - 100) 

(190) 

( 240 ) 

2# Non-Farm National Income 



at I 96 O- 6 I Prices 

Rs. 9370 crores 

Rs « 12696 crore 

Index (1950-51-100) 

(234) 

( 302 ) 


Sources t 


Planning Commission t Fourth Five Year Plan 1969-7 
Derived from fable 1 (p»6) and Table 8{p,63)* 


Tho esi-imates of national income or nonfarm 
national income in index form (with 1950-51 » 100} shown 
in the table above have been used to project the demand 
for different categories of paper and paperboard for the 
years l96S-t>9 and 1973-74* “^he projected demand for 
different categories of paper and paperboard and the type 
of demand function used for this purpose are given in the 
following table. 

Table 4«11 

Projection of Demand for Paper & Paperboard 196 ^- 69 , 

^Tvi 1973-74 


(Thousand Tonnes) 


Categories of 

Type of Demand 

:'":'.i968-69,..;..„ ;:.i. 

1973-74 

paper and 
paperboard 

Function Used 

Actual 

Demand 

Projected 

Demand 

Projected 

Demand 






1 . Printing k 
Writing 
paper. 

(1) Linear Pit 
with NX 

(2) Log Fit 
with HI 

HA 

444 

(537) 

655 

(790) 

2, Wrapping and (1) Linear fit 
♦other papers ♦ with MFI 

NA 

127 

267 

3 . Paperboard 

(1) Linear Fit 
with NFI 

HA 

240 

337 

Total (1+2+3) 


HA 

Sll 

1159 

4 . Total Paper k 

Paperboard (1) Linear fit 

C Excluding with HI 

newsprint) 

Single Pit# ( 2 ) Log Fit 

with HI 

HA 

7iS 

(^59) 

1144 

(134^) 





Categories 

Type of Demand 
function used 

1.96S-^9 

Actual Projected 
Demand Demand 

Project# 

Demand 


1. Printing it 
Writing 

(1) Linear fit 
with NI 

NA 

39a 

577 

paper 

C2) Log Fit with 
NI 

iM 

(463) 

(716) 

2 . Wrapping & 

< other papers 

Cl| Linear fit 

1* with NFI 

NA 

137 

1^7 

3, Paperboard 

(1) Linear Fit 
with NFI 

NA 

117 

164 



645 

652 

92a 

4. Total paper 
k paperboard 

(1) Linear Fit 
with NI 

ft 

636 

912 

(Excludinm 

Newsprint) 
Single fit: 

(2) Log Fit 
with NI 

If 

(743) 

(11251 

Nei-fsprint! 

{1| Linear Fit 
with NI only 

145*5 

160 

219 


Notes! {!) HI : means National Income as explanatorj 

Variable. 

(2) HFli means Non-Farm National Income as 
explanatory variable. 

4s shown in the table, from the logarithmic fits 
we have got too wich overestimation of the demand for print! 
and writing papers and for the total paper and paperboard. | 
From the linear fits the estimates of demand for these 
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categcrien of paper and paperboard are fairly consistant 
with the actual consumption figures. Tiis is evident from 
the fact that in the year 196^-69 the total consumption 
of paper and paperboard taking the MSPS data into account, 
was around 645 thousand tonnes. This is very close with 
the estimated demand of 652 thousand tonnes for this which 
we got from the linear fits. This shows that demand for 
paper and paperboard, especially for the printing and 
writing paper in India, is a linear function of national 
income and not the logarithmic function which we have found 
earlier. The logarithmic demand functions may, therefore, 
be rejected in favour of the linear demand functions which 
have given fairly reliable projections. Thus, disregarding 
the bracketed figures which we got from the logarithmic 
demand functions, the total projected demand for paper and 
paperboard, taking into consideration the GMI: ASI data, is 
of the order of 1159 thousand tonnes for the year 1973-74* 
Of this printing and writing papers ( excluding newsprint) 
had a share of 655 thousand tonnes, wrapping and other 
papers^ 16? thousand tonnes, and paperboard 337 thousand 
tonnes. The i^SPS consumption data which takes into account 
the production of large scale units only, gives lower 
project ion of demand for different categories of paper and 
paperboard faacept for wrapping and other varieties) than 
the CMI:ASI data. According to this, the total projected 
demand for paper and paperboard for the year 1973*74 is of 



the order of 928 thousand tonnes of which printing and 
writing paper had a share of 577 thousand tonnes, wrapping 
and other varieties 18? thousand tonnes and paperboard 
164 thousand tonnes. 

The Indian Planning Commission, taking the MSPS 
data into account, has fixed a target of 85O thousand tonnes 
for production of paper and paperboard (excluding newsprint) 
for the yt&r 1973-74. Comparing this with our projection of 
demand for paper and paperboard from this data (928 thousand 
tonnes) we find a gap of ?8 thousand, tonries between demand 
and domestic supply of paper and paperboard for that year. 
Further I if we take the entire industry into account i.e. 
small scale as well as the large scale sectors, the total 
doraeutic supply of paper and paperboard during the year 
1973-74 mey be around IO6O thousand tonnes (85O tonnes 
from the large scale sector of the industry as the target 
fixed by the Planning Commission plus roughly 25^ of it 
eoming from the small scale sector). Comparing this with 
our projection of the demand of 1159 thousand tonnes with 
the CMI:ASI data, we find a gap of 99 or say 100 thousand 
tonnes between the demand and supply of paper and paperboard 
for the year 1973-74- fhus, in both the cases targets 
envisaged for the production of paper and paperboard fall 
considerably short of the projected demand fdr it for the 
year 1973-74* It means, by the end of the Fourth Five Year 



tlun p«rioa, the country may l‘ace a paper scarcity unless 
the capacity of production of the industry is not exp, and© d 
beyond the target fixed or heavy imports of paper and paper- 
board are not resorted to. It has already begun. At present 
the country is facing considerable shortage of paper and 
paperboard^. 


The projections of newprint demand shown in the 
table above have been made taking into account the anticipated 
growth of the national income only. * Import price’ of 
newsprint which we fouia<A a, significant demand factor, could 
not be taken into account in view of the difficulty associated 
with its estimation. For the year 1973-74, we estimated a 
demand of 219 thousand tonnes for newsprint in the country. 

It may not be difficult to meet this much demand for 
newsprint in the year 1973-74 if the plan target for 
proiuction<of 150 thousand tonnes of newsprint for this 
year is achieved and substantial imports of newsprint are 
made, otherwise, we are sure to have a shortage of newsprint' 
also in the near future. 


4.6 


The objective of this chapter was to analyze the 
demand for paper and paperboard in India by fitting a set of 


The following references throw light on the current supply 
of paper and paperboard in India: • 

Eastern Economist, ?ol.57 {1971, PP* 50-51) jRamakrishna & 
Vijayalakahmi (1971) J Economic & Political Weekly Vol V. 
/1Q71 . n^L) . 
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econometric models covering th® period I 95 O- 65 / The 
analysis has been made with two alternative consumption 
series for each category of paper and paperboard. The 
first series which we called by the name of *UMI:ASI 
consumption Series* took into account the output of the 
entire industry (small scale sector as well as the large 
scale sector) but the second series which we called by 
th# name of *MSPS Consumption Series* took into account 
the output of the large scale sector only. In the econometric 
analysis of the demand for paper & paperboard both the I 

aeries were found equally good. Only the quantitative results 
obtained from the second series were lower in magnitudes. 

The chapter has been divided into two parts. In 
th® first part we have made a brief description of the 
historical trends in the growth of the consumption of paper 
end paperboard in India during the period 1950-3.965. From i 
this description we have found an almost stable pattern of ; 
th# demand for paper and paperboard in the country during | 

the period under review. Cultural papers comprising of th# j 

printing and writing papers and newsprint, had a sJiare of | 
about 65 ^ in the total consumption of paper and paperboard. | 
Remaining ^5% was of th# industrial papers comprising | 

of th# wrapping and miscellaneous varieties and paperboard. | 
Th# overall rat# of growth in the demand for paper and I 
paperboard during the period 1950-65 was 63 ^ per year, j 



In tht second part of the chapter, we have dealt 
with the estimation of a set of demand functions for 
different categories of paper and paperboard. Taking into 
consideration the characteristics of demand for paper and 
paperboard such as heterogeneity in terms of use, extremely 
low proportion of its cost in the consumers’' total expenoiture 
corapleiaentarity with other events and habitual nature of 
consumption, we have selected explanatory variables such as 
national income or nonfarm national income, number of students 
and prices of paper and paperboard to fit ihe demand function 
for different categories of paper and paperboard in India. 
Preliminary estimates of the demand functions with these 
explanatory variables gave us the following, results: 

CD Price variables were found insignificant In 
tne demand functions for all categories of paper and paper- 
board except newsprint. 

(2) The number of students has also been found i 

insignificant in most of the demand functions because of 
the mult Icon. 1 near ity bias arising from the high degree of 
corrilation between it and the national income. 

In the next round of estimation, we have dropped 
the Insignificant factors viz., the number of students and 
prices from the demand functions and fitted them with the 
national income or its variant as the sole explanatory 



irariilbl®. irom th@s« revised fits we nave got the following 

main re5«ults: 

|1) In the case of printing and writing papers and 
newsprint, logarithmic and linear fits of the demand function 
were found equally good. Judged by correlation between actual 
and estimated values of the observations in arithmatic units, 
the log fits were alighly better than the linear fits, but 
the difference was relatively very minor. The forecasting 
performance of the linear fits was found better, hence we 
have accepted them as the best estimates of the demand functiof 
for printing and writing papers and newsprint in India 
overlooking the marginal superiority of the logarithmic fits 
from the correlation test. However, froa the logarithmic 
fits we have got the following Income-elasticity coefficients 
of the demand for printing and writing papers and newsprint 
in this country. 

Income Elasticity coeff. of 
Demand Obtained iVom 

Current NI * Permanent NI’ 

2.931 2.949 

1.440 1.44« 


f2) The trend value of the national income which 
we have taken as a measure of the ’permanent* national 
income, gave betiter estimates of the demand functions for 


Printing k Writing paper 

iewi print 


printing and writing paper and newsprint. But the gain 
0 ¥er the estimates of the demand fimctions with the current 
(aeflated) national income as the explanatory variable for 
these categories of paper was found to be extremely low. 

For practical purpose we may, therefore, use the current 
national income rather than its trend value, as the best 
explanatory variable for the demand of printing and writing 
paper and newsprint* 

(3i Ihe demand for the industrial papers comprising 
of the Wi'apping and miscellaneous varieties of paper, and 
piiperboard, was found to be a linear function of the nonfarm 
national income* In other words, the marginal propensity 
of demand for this category of paper and paperboard with 
respect to the nonfarm national income was fairly stable 
in India during the period under review. 

ik) Taking into account the Fourth Five Year Plan 
targets of growth in the national income and nonfarm national 
income, we have projected the demand for different categories 
of paper and paperboard for the year 1973-74- through our 
estimates of the demand functions for them. Oomparing the 
total projected demand for all categories of paper and 
paperboard with the production target fixed by the Planning ! 
Commission for this year, we find a shortage of about 100 I 
thousand tonnes in the domestic supply. This implies that | 
by the end of the Fourth Five Year Plan period, the country 


may fsc® a sfcrioua shortage of paper and paperboard 
unless it is met through imports from abroad. 

(5) Cur estimates of the demand functions for 
different categories of paper and paperboard are not 
comparable with the results of the existing such studies 
conducted in India, We have used altogether different 
exolanatory variables and data series (dM; A3I Series) 
in fitting the demand functions, so the question of 
cu.iiparlng them with others does not arise. 



4.1 

BAbiC DATA tables 



Table 4*12 


Consumption of Paper & Paperboard {CMI:A3I Data) 

Qty. in Thousand Tons 
Index 1950*51 * 3.00 


fear 

Printing & Writing 
Papers (Excluding 
i^ew3print_ , _ 

Wrapping, k 
other varieties 

Paperboard 

utv# 

Index 

Qt^r. 

Index 

Qty. 

Index 


1 

2 

^^3 

k 



§ 

1950*51 

7a. 5 

103.6 

30.0 

100.0 

43.0 

100,0 

1951-52 

92.3 

117.6 

41.3 

137.7 

49.0 

114.0 

1952-53 

112.5 

143.3 

39.2 

130.7 

54.0 

125.6 

1953-5^ 

110.1 

140.3 

.’.5.2 

150.7 

53 a 

123.5 

1954-55 

112.7 

143.6 

56.1 

193.7 

63.0 

146.5 

1955-56 

137*6 

175.3 

60.0 

200.0 

^ 1 

195.6 

1956-57 

147.4 

167.6 

64.0 

213.3 

61.6 

190.2 

1957-5« 

lol.O 

205.1 

71.2 

237.0 

91.7 

213.3 

195^-59 

164*7 

235.3 

76.6 

255.3 

120.7 

260.7 

1959-60 

20a. 5 

265.6 

76.7 

262.3 

126.6 

293.3 

1960-61 

229.3 

292.1 

76,0 

2b0.0 

133.2 

309.6 

1961-62 

240.5 

306.4 

79.6 

265.3 

I4O *4 

325.5 

1962-63 

263*4 

361.0 

61.4 

271.3 

. 151.3 

351.9 

1963-64 

346.1 

443 *4 

66,0 

293.3 

160.0 

372.1 

1964-65 

364.5 

464.3 

93.0 

310.0 

170.0 

395.3 


Co'vx’hi^..* 











Table 4*13 


cons. jfjpt ion of Paper & Paperboard (M3PS Series) 


Qty. in Thousand Tons 
Index 1950-51 = 100. 


Year 

Printing & Writing 
Papers (Excluding 
Newsprint) 

Wrapping k 

Other Papers 

Paperboard 



Index 

Busmi 



Index 


,i 1 

2 

3 

- L . 

5__ 

I 

1950-51 

di.s 

100.0 

32.5 

100.0 

23.5 

100.0 

1951-52 

94.7 

115.6 

41.9 

126.9 

25-9 

110.2 

1952-53 

111.6 

136.7 

36.0 

110.9 

25.9 

110.2 

1953-54 

116,7 

142.7 

a. 9 

128.9 

24.3 

103.4 

195 h -55 

1^2.5 

149.6 

44*9 

136,2 

32.0 

136.2 

1955-5^3 

141.6 

173.1 

57.0 

175.4 

43.5 

165.1 

1956-57 

136.9 

169.6 

62.7 

192,9 

41.0 

174.9 

I957-5S 

147.1 

179.6 

66. a 

205.5 

42.7 

161. 7 

195^-59 

173.2 

211.7 

71.5 

220.0 

55.6 

237.4 

1959-60 

190.3 

232.6 

72.6 

223.4 

57.3 

243.6 

I9t)0-61 

225.6 

275.6 

62.6 

254.2 

60. 3 

256.6 

1961-62 

236,6 

2S9.2 

66.2 

265.2 

67.0 

265.1 

1962-63 

255.5 

312.3 

66,4 

272*0 

73.0 

310.6 

1963-64 

309.5 

376.4 

91.6 

262.5 

77.6 

330.2 

1964-65 

325.6 

396.0 

100.6 

310.2 

^4, 

359.1 
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Qty. in Thousand Tons 
Index 1950-51 =* 100 . 


Newsprint 


Total Paper & 
Paperboard 
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Ttblt 4.14 

National Incomai Conventional Caries (tl'tl^4B-49 Prices) 



Sational 

Income 

ftn-Farm National 
Income 

Percapita N.I. 

lear 

Es. 

00 

Or ores 

...Index 


Index 

Rs. 

Index 





,_._.4 

5 

6 

7 

1950-51 

di !.5 

100.0 

39.9 

100.0 

247.5 

100.0 

1951-52 

91.0 

102. a 

41.4 

103. a 

250.3 

101.1 

1952-53 

94.6 

106 . 9 

43.2 

10a. 3 

255.7 

103.3 

1953-54 

IOC . 3 

113.3 

44 ♦ 

112.3 

266.2 

107.6 

1954-55 

102 . 

116.2 

46.6 

116. a 

267. a 

ioa.2 

1955-56 

104 .?^ 

iia .4 

46*6 

121. a 

267. a 

10a. 2 1 

1956-57 

110.0 

124.3 

51.2 

123.3 

275.6 

111.4 

1957 - 5 d 

ioa .9 

123.1 

52.3 

131.1 

267.3 

10a. 0 

195^-59 

116.5 

131.6 

54.2 

136.1 

230.1 

113*2 

1959-60 

117.6 

132.9 

56.7 

142.1 

279.2 

112 , a 

1960-61 

127.3 

143.6 

61 . 3 

153.6 

293.2 

11a . 5 

1961-62 

130.6 

147.6 

64*0 

160.4 

294.3 

11a . 9 

1962-63 

133.1 

150.4 

67.6 

169.4 

293.4 

11a , 5 

1963 “64 

139.7 

157.9 

72.2 

lai.o 

30^ .1 

121.7 

1964-65 

150.5 

170.1 

77.4 

194.0 

316.0 

127.7 


contd... , 





(Table 4.14 conta.) 25 ? 


Year 

Trend Value 
of National 
Income 
- ( Index) 

Trend Value 
of Non-Farm 
N.I. 

( Index) 

No. of 

Lakhs 

Students 

Index 


- 1 7 

2 § 

3 9 

104 

1950-51 

99.5 

97.6 

255.4 

100.0 

1951-52 

103.1 

102.2 

265.3 

103.9 

1952-53 

100 « 9 

107.9 

275.2 

107.3 

1953-54 

no. a 

111.9 

291.4 

114.1 

1954-55 

114. a 

117.2 

312.7 

122.4 : 

1955-50 

119.1 

122.7 

339.2 

132.3 

1950-57 

123 . 2 

123.5 

360.1 

141.0 

1957-5^ 

127.7 

134.4 

379.9 

143.7 

195«-59 

132.3 

140.3 

414.7 

162.4 

1959-60 

137.2 

147.4 

445.3 

174.4 

1960-61 

142.1 

154.3 

479.6 

137.3 

1961-62 

147.3 

161,4 

542.3 

212.5 

1962-63 

152.6 

169.0 

579. S 

227.0 

1963—64 

i 5 a .2 

I77.Q 

616.9 

245.5 

1964-65 

164.0 

135.1 

650.0 

254.5 i 
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Taule 4.15 

I rociactiion. Imports and Consmnption of Paper & Paperboard 
(bxdluding Newsprint) 

"CMI:ASI DATA” Basic Series (000 Tons) 


Year 

Writine Paoers 
Froduc- Import Consum- 

—Mm Dtion 

Wrapping & Other Varietit 
Produc- Import Consum- 
tion ption 


1 

2 

3 

4 

5 

5 — ■ 

195s- 51 

69.76 

a. 70 

7a. 46 

19.50 

10.50 

30.00 

1951-52 

BO. 30 

12.00 

92.30 

27.30 

14.00 

41.30 

1952-53 

93.52 

19.00 

112.52 

25.50 

13.70 

39.20 

1953-54 

90,05 

20.00 

110.05 

23.70 

16 . 50 

45.20 

1954-55 

96.70 

16.00 

112.70 

43.50 

14 . 60 

53.10 

1955-56 

117.57 

20.00 

137.57 

40.00 

20,00 

60.00 

1956-57 

132.43 

15.00 

147.43 

47.00 

17.00 

64.00 

VI 

1 

m 

147.03 

14.00 

161.03 

49.60 

21.60 

71.20 

195^-59 

170. 6 B 

14.00 

ia 4 . 6 a 

55.00 

22.00 

77.00 

1959-60 

199.4a 

9.00 

20a. 4a 

70.00 

3.70 

73.70 

1960-61 

220.32 

9.00 

229.32 

67.00 

11.00 

73.00 I 

1961-62 

232.47 

a, 20 

240.47 i 

65.10 

14.50 

79.60 

1962*63 

276.43 

7.50 

233.43 

75.90 

5.50 

31.40 

1963 ***64 

339.5a 

a. 50 

343.03 

31.20 

6.ao 

33.00 

1964-65*^ 

360.00 

4.50 

365.50 

36.60 

6.40 

93.00 


ConibI * . . 



{Table.*', i*.15 contd.) 



Year 

Board (All Kinds) 

Total 

Consumption 
of Paper & 
Paperboard 

i’roduction 

Import 

Consumption 


1 



9 

10 

1950-51 

39. SI 

3.20 

43.00 

151.50 

1951-52 

46.98 

2.00 

49.00 

182.60 

1952-53 

49.26 

4.70 

54.00 

205.70 

1953-54 

49*32 

3.80 

53.10 

208.40 

1954-55 

57.03 

6.40 

63.00 

233.80 

1955-56 

73*08 

11.00 

84.10 

281.70 

1956-57 

76.91 

4.90 

81.80 

291.20 ! 

1957 - 5 ?^ 

88.16 

3.50 

91.70 

324.00 

195*^-59 

118.00 

2,70 

120.70 

382.00 ; 

1959-60 

124.58 

1.50 

126.10 

413.30 

1960-61 

131.11 

2.10 

133.20 

440.50 

1961-62 

138.35 

2.00 

140.35 

460,50 

1962-63 

149.28 

2.00 

151.30 

516.10 

19^3'^ 64 

160.74 

0.00 

160.00 

596.10 

1964-65 

170.00 

0.00 

170.00 

627.50 ; 


* 9 ‘f*iga* «r« aitlmtted. ■ ( 

Sourcat i. Production Figs* for f 

ftTcragad out frosi th® CMI4ASI reports which giv® 

th«s® figs* for the calender years* 

2 . Imports figs* liave been taken from: 

{a) Journal of Industry & Trade, various issues, 

{bi II.C-.A*E.R*, Demand Forecastin| for Bamboo Sulphat 

Pulpi Hew Delhi: 1965* n 4vi v 

3, Met Inventories and Exports being negligible, have 

been discarded* 



Table 4*16 


2 60 

Proauction, Import & Consumption of Paper & Paperboard 
(Lxcluding Newsprint) ;M.S,P.S. Data Basic Series Qty* 000 Ton 


Tear 

Priating & Writing Paper 

Wrapping & Others : 

Proauction Import 

Uonsum- 

tion 

Produc- 

tion 

Import 

Gonsuifl- 

ption 


1 

2 

3 

4 

5 


1950-51 

73 -iO 

8.70 

,^81.80 

22.00 

10.50 

32.50 

1951-52 

S2.7O 

12.00 

94.70 

27.90 

14.00 

41.90 

1952-53 

93.00 

18.80 

111.80 

24.30 

13.70 

38.00 

1953-54 

97.40 

19.30 

116.70 

25.40 

16.50 

41.90 : 

ly54-55 

107.50 

15.00 

122.50 

30.30 

14.60 

44.90 1 

1955-56 

121. SO 

19.80 

141.60 

37.10 

20.00 

59.00 

1956-57 

123.90 

15.00 

138.90 

45.60 

17.00 

62.70 

1957-58 

133.50 

13.60 

147.10 

45.20 

21.60 

66.80 ; 

1958-59 

160.20 

13.00 

173.20 

49.90 

21.60 

71.50 

1959-60 

186-40 

3.90 

190.30 

63.90 

8.70 

72.60 

1960-61 

216.60 

9.00 

225.60 

71.60 

11.00 

82.60 ; 

1961-62 

228.84 

8.20 

236,60 

71.70 

14.50 

86.20 

1962-63 

248.00 

7.50 

255.50 

82.90 

5.50 

88.40 i 

1963-64 

301.00 

8.50 

309.50 

85.00 

6.80 

91.80 i 

1964-65 

321.10 

4.50 

325.60 

94 » 40 

6.40 

100,80 
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Year 


Board 


Total 

Production 

Import 

Consumption 

Consumption 




9 

10 

1950-51 

20,30 

3.20 

23.50 

137. SO 

1951-52 

23.70 

2.00 

25.70 

162.30 

1952-53 

21.20 

4.70 

25.90 

175.70 

1953-54 

20.50 

3. SO 

24.30 

1S2,90 

1954-55 

25. 60 

6,40 

32,00 

199.40 

I955-5& 

32.50 

11.00 

45.50 

242.10 

1956-57 

36.20 

4.90 

41.10 

242.70 

1957 - 5 ^ 

39*20 

3.50 

42.70 

256.60 

195 S -59 

53.10 

2.70 

55. SO 

300.50 

1959-^ 

55. SO 

1,50 

57.30 

320,20 

1960-61 

5S.2O 

2.10 

60.30 

36S.5O 

1961 

65.00 

2.00 

67,00 

3S9.SO 

1962-63 

71.10 

2.00 

73.00 

416.90 

1963-64 

77.60 

0.00 

77.60 

476,90 

1964-65 

S4 • 40 

0.00 

S4.40 

510. SO ! 


Source: Production figs, have been taken from Monthly 

Statistics of Production of Selected Industries. 

Net InTentories & Sjcports being negligible, have been 
discarded. 




Table 4,17 

i roductioii, Import & Consumption of i'lewsprint: 

Basie Series 


Year 

Production 

000 Tons 

Import 

000 Tons 

Consumption 

000 Tons 

1950-51 

0.0 

76.2 

76.2 

1951-52 

0.0 

50.0 

50.0 

1952-53 

0.0 

54.0 

54.0 

1953-54 

0.0 

70.0 

70.0 

1954-55 

0,0 

79.0 

79.0 

1955-56 

3.6 

74.7 

73.3 

1956-57 

13.6 

62. B 

76.4 

1957-5« 

14*2 

63.7 

77.9 

195s- 59 

21.9 

57.5 

79.4 

1959-60 

22. 4 

74.5 

96.9 

1960-61 

22.9 

75.5 

93.4 

1961-62 

25.7 

9B.4 

124,1 

1962-63 

24.9 

99.4 

125.3 

1963-64 

30.4 

95.9 

125.9 

1964-65 

32.0 

99*3 

131.3 


Sources 

1. GoYernment of India: Planning Commission: 
Programmes for Industrial DeYelopment: 

1950-61. 

2. U*N,0.i Statistical Year Books, 1960,1961 

& 1965# 


Tflbls 

Percapita Consuitiption of Total Paper & paperboard 
(Excluding Newsprint) 



GMI:ASI 

Series 

MSPS Series 


Qty.(Kg} 

index 

Qty(Kg) 

Index 


1950-51 

0.4322 

100.0 

0.3931 

100.0 


1951-52 

0.5123 

118.5 

0.4559 

116.0 


1952-53 

0.5071 

131.2 

0 • 4^44 

123.2 


1953-54 

0.5642 

130.5 

0,4951 

126.0 


1954-55 

0.6213 

143.8 

0,5298 

134.8 


1955-56 

0.7342 

I69.9 

0.6311 

160.5 


1956-57 

0.7493 

173.4 

0.6203 

157.8 

i 

1957-58 

0.8470 

196.0 

0 . 6424 

163.4 


1958-59 

0.9734 

225.2 

0.7369 

187.5 


1959-60 

1.0243 

236.4 

0.7754 

197.3 


1960-61 

1.0349 

239.5 

0.8654 

220.2 


1961 -62 

1.0349 

244.9 

0.8970 

227.9 


1962-63 

1.1605 

268.5 

0.9374 

238,5 


1963-64 

1.3105 

303.2 

1.0528 

267.8 


1964-65 

1.3438 

311.0 

1.0940 

278.3 
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Table 4,19 

Data % Deviations Trom Trend Series 


Tear 

Non-Farm 

NI 

No. of 
Students 

Price for 
Total 

Paper & 
Paperboard 

Price for 
Printing & 
Writing Paper 


- - - 2 ::: . 

-- 3 

4 

5 

1950-51 

-0.99 

2.04 

-1.03 

- 4.02 

1951-52 

-0.39 

0.50 

0.30 

5.55 

1952-53 

0.47 

•“•X • i|*^ 

-1.50 

1.9^ 

1953-54 

0.54 

-1.64 

2 . 8 d 

- 2 . S 3 

1954-55 

0 , 7 B 

- 0 .d 9 

-1.30 

- 1.66 

1955-56 

0,91 

0.91 

-i.SO 

- 2 . 6 S 

1956-57 

1.91 

0.21 

-3.32 

-2.30 

1957-5^ 

— 0*46 

-1.49 

-3.30 

-4.19 

195«-59 

.1.30 

0.12 

12.10 

S.90 

1959-60 

- 2.00 

- 0.23 

7.67 

4.25 

1960-61 

0.65 

- 0.61 

-7.97 

-3.92 

1961-62 

-0.44 

3*76 

- 3*52 

-3.1s 1 

1962-63 

.0.59 

3*02 

0,90 

1.23 1 

1963—64 

0.39 

1.02 

1.32 

2*20 ; 

1964-65 

1.10 

-3.75 

♦^le 34 

1.67 


Contd# • A 





{Table contd.) 


Tear 

Consumption of 
Total Ppaper & 
Paperboard 

Consumption of 
Printing & 

Writing Papers 
only ^ 

total Paper & J’.B. 
EDRF Series 

CMi: 

mi 

SERIES 

MS PS 
SERIES 

CMIi 

ASI 

SERIES 

Msre 

SERIES 

“ 1 

6 


6 

9 

10 

1950-51 

•611 4 ^ 

-3.30 

-2.36 

-4.25 

^ * 10 

1951-52 

1.56 

3*96 

3.56 

-1.93 

1.56 

1952-53 

4*15 

2.63 

13.30 

9.40 

*•0 a '60' 

1953-54 

-6*63 

- 2.45 

0.27 

4.00 

- 2.59 

1954-55 

-2.90 

-3.02 

-6.17 

-0.40 

1.76 

1955-50 

5.90 

7.60 

0.60 

4*42 

4.75 

1956-57 

-oao 

- 1.62 

-2.63 

-6.77 

-5.21 

1957 - 5 ^ 

0.0 

-4.92 

— 4 .45 

-10.14 

- 6.66 

1956-59 

7.05 

1.55 

— 1 .44 

—3 . 62 

-9.92 

1959-60 

4.63 

-1.50 

0.10 

-3.64 

- 1.10 

196©-61 

0.60 

3.55 

-0.91 

3.62 

- 0.60 

1961-62 

- 4*46 

0.0 

—6.60 

-0.69 

6.66 

1962-63 

-2.60 

- 2.59 

- 1.01 

—2.46 

6.14 

1963-64 

1.63 

2.33 

9.36 

7.47 

3.56 

1964-65 

-3.04 

- 0,43 

3.11 

2.91 

0.36 
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litocks oi' Finished Products & By Products with the 

Industry 


Year 

Value Price of 

(hs. Lakhs 3 Paper k 
PiB. (Rs . ) 

Pc r '1 m 

Quantity 
{000 Tons) 

Het change 
in Qty . 

(000 Tons) 

Total apparent 
consumption of 
paper & P.B. 
(Production +■ 
Imports! 

1948 

78.5 

971.0 

8.08 



1949 

128,8 

1085.7 

11 » 90 

3.82 


1950 

87-0 

1127.2 

7.72 

-4.18 

151.50 

1951 

90.4 

1254.8 

7.20 

-0.52 

182.6 

1952 

100.0 

1226.9 

8.15 

0.95 

205.7 

1953 

115.2 

X2XX e 3 

9.50 

1.35 

208.4 

1954 

102.0 

1211.5 

8.41 

-1.09 

233.8 

1955 

166.0 

X212 e '6 

13.70 

5.29 

281,7 

1956 

192.0 

1231.3 

15.60 

1.90 

291.2 

1957 

129.5 

,12 24 « 3 

10.60 

-5.00 

324.0 

1958 

125.0 

1403.5 

8.90 

-1.70 

382.0 

1959 

159.4 

1358.7 

11.70 

2.80 

413.3 

I 960 


1230.0 

24.70 

13.00 

440.5 

1961 

379.1 

1289.5 

29.40 

4.70 

460-5 

1962 

398.4 

1362.9 

28.80 

- 0.60 

516.10 

1963 

511.0 

1390.5 

36,74 

7.94 

596.10 

1964 

649.8 

1352.2 

48.00 

11*26 

627.5 

1965 

746.9 

1360.5 

54.85 

6,85 

• 


Source J CMIjASI Reports 
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Appendix 4*2 

Som® Eej«ct®d Kegression Fits 

/aritbles: is the index of Qty* of the relevant category of Paper 

and paperboard consumed; 
y^ is the index of non-fara national income; 

S la the index of number of students; 
and P is the price indicates * first difference* of 

the variable. 

L. Total Paper and Paperboard (Excluding Mewsprint)j 

agg.il.fi. i 

(i) h ** -164.39699 + 1.94432 + 0,^20235 

(1.43) (1.10) 

H » 0.991; ^ * 346.1; 

(il) 3n(D) * -l.a«49 0.17643 1^(72) **' 1-26602 In (S) 

(0.15) (1.66) 

R * 0.965; ^ * 191.44; 

iii) AD » 4.5412 - 0. 61167^72 + 2.139 AS 

(-0,46) (2.24) 

R * 0.597; ^ * 3*05; 

(iv) ad « 13,67112 + 0.79607 AS 

(1.167) 

R - 0.342; ^ « 1.409; 



M3P3.. Str.ie..a ; 


(l) D * -142.71273 1.33989 0.53302 

{2.931 (1.06) 

R * 0.997; f « 1137.0 


(ii) ln{D) » -2.33946 + 0.70747 ln(y2) + 0.32341 ln{S) 

(1.00) (1.30) 

E * ,993. F * 459.4. 

(iii) Au - 3.19751 + 1.01536 AS 

(1.766) 

R * 0.454; * 3*12} 

(iv) AU . -3.23721 . I. 03384 A 7 , ^ 1.51446 As 

(1.03) (1.99) 

R - 0.71; F » 5.73; 

2. Printing & Writing Papers t 

mum 

(i) D • -277.46731 + 3.40363 y^ + 0.29902 S 

(2,29) (0.365) 

E * 0.992; f » 394.5; 

(ii) ln(D) * -4.32455 ^ I.6404 111(72) + 0.4272 ln(S) 

(1.95) (0.793) 



aat-S Strips : 


(i) D - -195.03636 + 2.61036 y + 0.33643 S 

<M 

(2,417) (0.57) 

R - 0.994J F =* 495.7; 

Cii) ln(D) * -4.07672 + 1.64046 In +0,264^ 

(2.163) (0.54) 

R » 0.993; F » 430,79; 

3. Wrapping and Miacallaneous Paper: 

(i) U « 04.2450 + 2.07904 - 1.26935 P 

d 

(5.24) (-0.46) 

E « 0.a35; F * 13. S6} 

(ii) ln{D) * 0.78706 + 1.52809 ln(y2)-0. 63635 ln(P) 

(5.76) (-0.50) 

R » 0.858; F * 16,74; 

M§P S S griMJ 

(i) D « 141.0590 + 2.2601 Y2 * 0.33116 p 

(14.13) (0.30) 

E » 0.973; F * 104.60; 

(11) ln(D) » -3.8724 + 1.6834 ln(y2) + 0.18967 ln(P) 

(11.90) (0,28) 



4# Paptrbotrd; 
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{!) D “ -320.^493 * 3»lS01S + 1,21S63 P 

(12.4) (1.069) 

E = 0.97^1 F « 133*5; 

(ii) ln(D) - -6.93277 + 2.06393 In (y ) + 0.43107 ln{P) 

(10.27) (1.26) 
k * 0.968; F * 9043; 



Note: Equations which were found inferior in statistical sense 

than the equations shown aboT© were discarded. We have not 
reported them in this appendix* 


CHAPTER 5 


EoTL^TEd o p the FiiODUGTIQH FUNCTIQM FOR 
XNPIAK PAPER IN.DUSTRY~ 


5.1 iRtroduction: 

Th« production function is a highly abstract 

concapt that has been avolved to deal with the technological 

aspect of the theory of production. It is an embodiment 

of the technology which yields maximum output from the 

given set of inputs of specifies the way in which inputs 

cooperate with etch other to produce a given level of 
1 

output • It is a technologically determined physical 
relationship which enters economic analysis as datum. The 
technology embedded in it acts as a constraint on economic 
decision making, A manufacturer cannot go out of the 
technological alternatives specified by the production 
function, but the one he chooses among themselves^ is a 
matter of economic considerations related primarily to 
the input prices. The realm of the production function 
is ideally a plant which is considered as the smallest 


I, The following sources elaborate the concept of 
production functioni Schumpter (1954,? • »1027} » 

Brown (1966, P.9)j Dorfman, et al (1958 PP. 130-133); 
Klein (1962, P, 62); Salter U96i, PP.l-10)j Cramer 

(1969, P.224). 


•technical unit producing a homogeneous commodity, but it 
can easily be extended to a fina, an industry or e'ven 
the entire productive sector of a country. 

The technology embodied in a production function 
con be expressed in terms of four characteristics. These 
are: {1) the ’efficiency* of the technology; (2) the 
degree of ’economies of scale; (3) the degree of capital 
or labour intensity; and (4) the ’ease’ with which capital 
is substituted for labour or vice versa* These four 
characteristics of the production function are extremely 
useful in the economic analysis. An increase in the 
’efficiency* of a technology increases the output for 
the given level of inputs and other characteristics of 
the technology. It may be considered as a parameter 
showing the overall quality of the technology. After 
defining the dimensions of inputs, it is a scale 
transformation of inputs into output. The degree of 
’economies of scale* is an important characteristic 
showing the proportionate increase in the output from the 
proportionate increase in all inputs. If the output 
increases by a larger proportion than the inputs, the 
firm or industry enjoys ’increasing returns* or economies 
of scale- If the output increases by the same proportion 
as the inputs, the fir* or industry gets ’constant returns’ 
to scale and when it is smaller, ’decreasing returns’ or 



di seconoTTii«s of seal# result* The third characteristic 
expresses the quantity of capital, relative to the quantity 
of labour used in production* It indicates the influence 
of capital and labour on the output of the firm or industry. 
Th® fourth characteristic reveals the extent to which the 
1 actor proportions, mainly the capital labour ratio, can 
be changed with th# changes in the relative marginal 
products or prices of the factors of production. In other 
words, this gives us a measure of the elasticity of 
substitution {Hicks, 1963> PP. 119-135) between different 
factors of production such as capital and labour. 

In this chapter our objective is to estimate a 
production function for th® Indian paper industry and 
thus, to study the four characteristics of the teclinology 
embodied in it* The analysis is to be carried on with 
the aggregate data of the industry details of which are 
given in chapter 2# Tnis will give us average results 
regarding the technological characteristics of productioi 
for all the firms operating in the industry during the 
period 1949-1964. Individual firms or units engaged in 
production of paper and paperboard in the country during 
this period , might have been operating at different levels 
of th® technology which can be known by estimating the 
production function separately for each of them. But, 
w® are unable to do so because of the nonavailability of 



inter firni data for the industry* The aggregate data 
on the other hand is available from the CMI and ASI 
reports {Refi Ch. 2), with the use of which only aggregate 
production functions can be fitted for the industry* 

5*2 The Choice of Model i 

For measuring the technological characteristics 
mentioned above two types of production functions are 
gtsnorally used. These are: (1) the Cobb-Doaglas production 
function {(iobb and Douglas, 192S) and (2) the Constant 
Bllastlcity of Substitution or GES production function 
{Arrow, at al I 96 I). The Gobb»Douglaa production gives 
explicit measurement of the first three characteristics, 
via,, the efficiency of the technology, the degree of 
returns to scale and the contribution of different factors 
of production in the output of the firm or industry for 
which the function is f:5tted* The fourth characteristic, 
namely the elasticity of substitution between capital and 
labour takes unitary value in the Cobb»Do.uglas production 
function which is its serious limitation (Allen, 1950), 

This limitation has been removed in the GES production 
function which gives an explicit measurement of the 
elasticity of substitution along with the other three 
characteristics* The CIS as well as the Cobb-Douglas 
production functions presume constant elasticity of 
substitution* This restriction has been reiaoved by 



Eevankar {196?), Lu (I 967 ), and Lu and Fletcher {196^) 
in the recent generalisations of the C.E.S. production 
function in which the elasticity of substitution no 
longer remains constant but varies with the changes in 
the capital labour ratio* They call it by the name of 
•Variable Elasticity of Substitution or VES* production 
function* Thus I we have now three alternative specifications 
of the production function i*e. the Cobb-Douglas , the 
CE3 and the VES production functions. All these three 
specifications of the production function provide us the 
basic framework for the empirical analysis that we intend 
to do in this chapter* Since the VES production function 
la a generalisation of the CE3 production function which, 
in burn, is a generalisation of the Cobb-Douglas production 
function, we will, therefore, estimate it first for the 
Indian paper industry and see whether the industry had 
variable or constant elasticity of substitution between 
capital and labour during the period 1949-64. 

5.3 EatiMite Qf thi., 

PjPfFMMki^ 

As we know, the derivation of the CES production 

function is based on the assumption of ”the existence of 

V 

a relationship between value added per unit of labour (j;) 
and the wage rate (W) independent of the capital stock** 
(Arrow, et al, 1961, p. 231)* This may be true only if 
technology is ’neutral* i»e., factor proportions do not vary* 



But in tht case of non-neutral technology, output may 
be af 1 ©cted by the changes in the factor proportions 
and, therefore, above assumption may not be valid, 
laking this possibility into eons iderat ion, Lu and 
Fletcher (I96B) modified the assumption by adding a third 
variable K/L to it as suggested by Hildebrand and Liu 
C 19651. The relationship may now be expressed as: 


log ¥/L * log a + b log(W) + c log (|) + e {!) 

where a,b and c are constants, e is the error term. 

From this relationship a more general production function 
which is called as the ¥ES production function^has been 
derived by Lu and Fletcher {1968} which can be expressed 
as: 


where: 


f « - 1) 


( 2 ) 


(l-b}/(l-b-c) 

’'efficiency*! ’distribution’ and ’substitution’ 
parameters as defined in the CSS production function. This 

production function has the same form as the CSS production 

* P , K V **c ( 1+ f ) 

function except that L ’ is multiplied by'^(~) . If 

c * 0, the multiplier becomes mlty and this function reduces 

to the CIS production function. The production function 

la, therefore, a generalized version of the GES production 



function. It has been shown by Lu (I967) that the new 
production function has the properties of (a) positive 
Marginal products j (b) downward sloping marginal products 
over the relevant ranges of inputs; (c) homogeniety of 
degree one and| (d) variable elasticity of substitution. 


From the production function (2) the expression 
for the elasticity of substitution ( cr-) has been derived 
by Lu and Fletcher (I968) asf 


cr 


b 


1-c (1+ 


wL 

rK 


) 


( 3 ) 


where b and c are coefficient of eq{l) or (2),w is the 

wage rate, r is the rental per unit of capital and L and 

K are labour and capital inputs respectively. The term 
wL ^ 

-L— is the relative factor share which changes when the 
rK ^ 

factor proportion changes giving the variable elasticity 
of substitution. If c»0, cr takes constant value equal to 
the coefficient b. 


The V£S production function shown above is a 
homogeneous function of degree one. A few generalised 
versions of it have been derived C^evanker (1967 and 1971) j 
Zellner and Eevanker CI969)) in which the restriction of 
the constant returns to scale has been removed, but their 
empirical ralevancy has not yet been established fully • 



In practice, the ¥ES production functions are being 
estisaated under assumption of the constant returns to 
scale. 

To test for the variability of the elasticity of 
substitution we have fitted eq (1) with the time series 
data of the Indian paper Industry covering the period 
1949-1964* We assume that constant return to scale was 
prevailing in the industry dtiring this period (This was 
in fact true as we will see in the next section) . The 
regression fits with alternative sets of data are as 
follows I 


lirliblti; 



Gross value Added at current price per 
person employed in the industry {Rs,000) 

Gross value Added at current price per 
* many ear ^ worked (by the ’workers* only) 
in the industry. (Rs,000) 


Wp * Current Wage Rate (per annum) for all persons 
employed in the industry (Rs.) 

W » Current Wage Rate (per annum) for aanyears 

M 

worked in the Industry (Rs.) 

S— * Fixed Capital per person employed in the 
^ Industry {Es,OCK)) 



^!!i ** capital per ’many ear* worked in the 

irxdustry (ks,000). 

V /L^ , and are 

deriated values of the above variables respectively. 

t is the time trend (I949 =1). 


Eegression Equations.* 


¥ 

Cl) in * “6.64691+1.1^633 In Vs^-0.297Sl In ~ +0.0290d t 


(1.72) 


{“0.S2)' 


K * 0.953; F * 39.5; d = 0,971; 


(2) In 1;^ * -8,^7677 + 1. 46487 In Wp- 0.14568 In ^ 

( 2 . 22 ) (-0.43)'^ 

R » 0.95; F - 56.43; d = 1.164; 


( 1 . 21 )' 


(3) In ~ * “6.95339 + 1.22440 In -O.O9OOI In ^ +0.02118 t 


ra 


■'m 


( 1 . 30 )' 


(“0.19)' 


{0.71)’ 


K - 0,932; F * 26.4; D » 1,12; 


( 1 . 36 ) 


c 


Cl. 56) 


> In 

W + 
m 

0.11113 In 



(0.29)’^ 

40.97; 

d - 1.30; 

' In 

< - 

0.39759 In 



C-l.l?)'*' 


K 


m 


(2.55) 


1*0 938; F * 29.6; 


d * 1.06; 
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(01 In 1^“ -7.04911 + 1.0277 In '< <■ 0.34751 In ^ 

( 1 . 82 ) ( 1 . 06 )* 

k * 0.903; F - 23.^9; d = 2.02; 

C7) In * -2.07612 + 0.49761 In W| - 0.12615 In kVv^0.06044 

(1.04)’*’ {-0.34)'*' (2.54) 

E * 0.945; F * 33*39; d = I.09 

i ^) In * -I.I8O79 + 0.06625 In W* + .76526 In 

(0.12)'^ (5.26) 

R » 0.914; F « 32.995; d » 1.60; 

Notts shows insignificanc® at 10% level. 

In these fits coefficients having t value (shown in 
brakets) less than 1.350 (for 13 degrees of freedom) or 
1*356 (for 12 degrees of freedom) at 10% level of significance 
are insignificant. For capital-labour ratios, we have 
insignificant coefficients in all equations except in 
equation (6) where it is significant but highly unreliable 

because of the high degree of multicollinearity which made 
the coefficient of \ insignificant contrary to the 
expectation. This can, therefore, b® discarded. Thus, 
from these fits we do not get any evidence in favour of the 
variable elasticity of eubstitution in the India paper 
industry. The relationship between value added per unit" 
of labour and b etwee n wag® rate is independent of the 
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capital stock (K/L) which implies constant elasticity of 
substitution production function for the industry. 

E^atimate of the CE3 Production Function ; 

Once w® have established that the Indian paper 
industry had constant elasticity of factor substitution 
and not the variable elasticity, during the period under 
review, the next question that arises is with regard to 
its correct measurement* We have two different specifications 
of the OKS production function* The original versions of 
it derived by Arrow, Chenery, Minhas k Solow (I96I) is 
restricted to the constant returns to scale* Mathematically 
it is expressed as: 

V *'S[_Sf ^+(1-.S) 17^ (4) 

Where V is the value added, 

K is capital input, 

L is Labour input, 

VY*,'^’asd ‘f’are constants defined as 
’efficiency*, ’distribution* and ’substitution’ 
parameters respectively, 

The second version of the CIS production function has been 
derived independently by Brown and de-Cani (1963) which 
contains a new paramter showing the degree of returns 
to scale. Mathematically this is expressed as;' 

? ^ + ( 1 *S) ( 5 ) 



L'inct this version of the CES production is 
free from the restriction of constant returns, it is, 
therefore, undoubtedly a better specification for the 
ewpiricel analysis. We will, therefore, use this for 
Measuring the elasticity of substitution and degree of 
returns to scale prevailing in the paper industry of 
India during the period 1949-64. 

Before fitting the CES production function for 
the Indian paper industry, we shall go briefly through 
its properties which are related with its coefficients, 

'T, <S','u ‘f' • This may help us in interpreting the 

empirical results. The first coefficient which is 
called as ♦efficiency parameter ♦ is a scale parameter 
denoting the efficiency of a technology. A change in it 
changes the output in the same production. Changes in it 
are assumed to be "neutral” i.e. neither capital or labour ^ 
using or saving. The seonnd coefficient is called as 
”distrlbutloii parameter”. It gives a measure of the capital 
intensity of the technology. It is also interpreted as the 
share of capital in the income of the industry. Depending upon i 
the nature of the technology, takes value between 0 and 
1. The coefficient gives the degree of returns to 
scale. For increasing returns to scale ^>1, for decreasing 




returns to seal® and for constant returns to scale 

* 1 as in the AGMS version of the GhO production function. 
The fourth coefficient is a transform of the elasticity 
of substitution paramter (<r) , The relationship between 
»f ♦ and V’ can be derived as follows: 


From the AGMS version of the GES production function 
Ceq«4) the marginal products of labour and capital can be 

written as: 


and 




+ {1-b) 

, -V -C^/f+O 

+ (l-S) L J 


As we know, marginal rate of substitution between 
capital and labour is the ratio of their marginal products# 
In competitive equilibrium it must also be equal to their 
price ratio# Therefore, we have: 


E 


B f «. 

“ai* 5T ' r 



(1+p) 


Where is the wage rate and r is the rental 
value per unit of capital input# This is the substitution 
function for the GES production function. From this, 
elasticity of substitution can be derived ass 

(i(|) I dR 

Elasticity of substitution (o*) T” » (6) 

Since «f ♦ is a constant^ so the elasticity of substitution 



■will also be a constant* This is the most; iiaportant 

property of the GES production function after which it 
has been naned. 

The lowest admissible value of for the GES 
production function is -1 which implies an infinite 
elasticity of substitution. Its maximum value is ooat 
which the elasticity of substitution takes zero value and 
the CFS production function reduces to the Leontief*s 
fixed factor production function (Ferguson, I969). If f = 0 , 
it gives unitary elasticity of substitution and the GES 
production function reduces to the Gobb-Douglas production 

^ r 

function having the form ¥ * « K. L 

The CEb production function is such that ordinary 
least squares procedure cannot be applied to estimate it 
directly. Different methods have, therefore, been devised 
to estimate all or at least some of its parameter in 
successive steps (Brown, I966) • The most Important use 
of the GES production function is in estimation of the 
elasticity of substitution parameter (cr), for this the 
conventional procedure is to equate the marginal product 
of labour deriued from the GES production function with 
the wage rate assuming competive equilibrium conditions 
in the industry. The resulting equation being linear in 
logarithmic form can be fitted using the simple least • 
squares technique and on® of its parameter gives a direct 



measurement of the elasticity of substitution. The 
main steps in the mathematical derivation of this 
relationship are as follows: 


Let V (1 -S) Vjfco 

Differenclating with respect to labour input L, 

Multiplying and dividing the right hand side by 

f? 

and rearranging we havef 

( 7 ) 

Assisaing that the distribution of income is 
determined by the competitive factor pricing. So equating 
the wage rate with the marginal product of labour we have: 

W * V -S) 

log C|) - - 3.og [,Vr'f'''{l-5)J-- 

log W 

log (|) - Oq log V + criog w (a) 

cIq » - criog 

^1 - 

« 1 
I+f 

Eq, (IS) i« used in cross*sectional studies because V’wa 

constant and there is no provision for technological 
progress or any other effect which changes with time. 


or 

or 

or 

where 
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ibor tifn® series counterpart of it w# may assume that 
the efficiency of the CES production function denoted 
by t Increases with time in a * neutral* way, that is, 

m S 

’’Tiere A indicates the rate of neutral technological 
progress. Technology is neutral in the sense that factors 
intensity remains constant but the production function 
shifts upward. With this modification, the time-series 
counterpart of eq(8} would be as: 


V I 

log u ■ bo - a^ log V + <r log W + C£cr 

where bo * - cr log 

a « (1-4 Ci^l 

1 li 

1 l+f J e 


For constant r.turns to scale (IT-1) . a^-0. so the term 

Log V drops out and we havej 

log f * bo +rlog W + c„"t 

,1.* , iCp ■ 


where bo * - cr log (1-^) 

V r f ^ 'Tv - 


( 10 ) 


To measure the elasticity of substitution (cr) for the 
Indian paper industry we have fitted eq. (10) and eq.(ll) 
using the time-series data* The fitted regression 
equations with current as well as deflated variables are 


as follows: 
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as follows: 

Variables: 

^ * Gross Value Added {at current prices) per 
person employed in the industry. (Rs,000). 

V « 

r— * Gross Value Added (at current prices) per 

% 

* many ear* worked by workers only. {Ea,000). 

V * Gross Value Added (Rs. Lakhs). 

Rate {per annum) for all persons employed 
in the industry (Ra. ) 

Ha * Rate (per annum) for ^manyear* worked by 

workers only (Rs.) 

y y A jjs * 

f— »"T' » and are deflated values of-Ihe 

above variables respectively. 

Regression equations: 

(1) In * -5.95124+0*06599 ln{Wp) +0.15213 ln{V)-0.00496t 

^ (1.03) (0,79) (-0,12) 

E “ 0.953 J ^ * 39.29i d * 0,694"** 

(2) In f“- -7.7^676+1.14640 ln(W^)+0.19370 In V-0.01207t 

4bi 

(1*93) (0.0) (-0.29) 

R « 0.936; F * 20.26; d * 0 . 503 ^ 

(3) In -5.53539+0.02259 ln{Wp) +0.13201 ln(V) 

^ (2.75) (1.31) 

1 * 0.953i F - 63.751 d - 0.717^ 



2SS 

ik) In ^ a -6.74361+1.03840 + 0.14046 In (?) 

(2.34) (1.16) 

R - 0.935; F a 45.56; d a 0.494^ 

(5) In jj- * -9. 37406+0. 81276 ln{Wp)+0.757S6 ln(Y*)-0.06625t 

P * 

(2.96) (5.30) (-3.19) 

R * 0.980} F * 96. 71; d » 1.19’^'** 

(6) In * -6.13663+0.64363 In(W^) +0.45784 In (?’*') -0.00992 % 


(1.75) 


(1.89) 


(-0.29) 


R » 0,958; F a 44.08; d * 0.986'* 


(7) In • .4.13384+0.43477 ln(Wp + 0.32912 ln(v’‘‘) 

(1.35) (5.15) 

R - 0.963; F » 81.996; D * I.78 

(8) In -5.37899 + 0.5939 (W*) + 0.38841 In 


(1.89) 


( 8 . 18 ) 


E - 0.957; F » 71.08; d - 0.98 


+ shows tnto-correlation as d z dr at 5^ level 
of significance. 

++ Test of auto-correlation inconclusive dr^d^d,, 
at 5^ level. ^ ^ 


In the first four regression fits shown above we 
have used all variables except trend (t) in terms of their 
current values. In these fits both, value added (?) and 
ti||e trend (t) have iaignif leant coefficients as shown by 
their t - ratios (shown in brackets) which are less than 



the iuinimutii significant limit of I.77 for I3 degrees 

of freedom in fit no Cl), and (2) or 1.7a for 12 degrees 

of Ireedom in fit no (3) and {4). Insignificant coefficient 

for value added implies absence of the increasing or 

decreasing returns to scale for the industry. In other 

words this implies the constant returns to scale prevailing 

in the industry during the period under study. Insignificant 

coefficient for time trend (t) implies absence of the neutral 

technological progress in the Industry during the period 

under review. The elasticity of substitution i.e., the 

coefficient of In (W ) or In (W ) varies between 0*32 

P la 

to 1.15 in all these four fits. 

The next four fits i.e. no (5) to (^), in which 
deflated variables have been used, have significant 
coefficients for value added (?*) and time trend (t). 

However, using the coefficients of value added CV*) we 
find highly absurd estimates of the degree of returns 
to scale for the industry. From fit no C5) for example 
using the expression a^ * (1 -cr) (i^i-l) /u- where is the 
regression coefficient for value added, the degree of 
returns to scale {b") comes out to be - 0.33 • Similarly, 
from other fits it comes out as -3.60, 2.03 and 1^*9 
respectively. In view of this absurdity in the degree of 
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returns to scsle psraiaeter w© cenuot accept these 
fits as a fair description of sons economic reality* 

Probably, we are getting such results because of the 
inferior quality of deflated data used in fitting the 
above production functions. For deflation of the value 
added, we have used the double-deflation method (David, 1962) 
since there are no other alternative procedures available 
for this purpose^. This method yields highly unreliable 
estimate® when the deflators (price indices of output and 
inputs) are not very much accurate. A small percentage 
error in the gross output comes out as much larger 
psresntage error in the real value added (Christopher, I9691 
Griliches, 1963 )• 

We know, the output structure of the paper industry 
is very much heterogeneous. There are hundreds of varieties 
of paper and paperboard which create difficulty la constructioi 
of a single price index to deflate the gross ouput of the 
industry. It might be that price index that we have used 
for this purpose, is not very precise* This might be i 

resulting in a deflation bias in the real value added and 
thus inconsistent regression fits. The deflation of the 


1 . The Doubie^Deflatlon Method for value added can be 
expressed asi 

V . -1 . *( Gross Output ) Material Input ) 
subscript *deflt* means 'deflated^. 
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wages for whichune have used tihe working class {general} 
consiusar price Index series might have also been inaccurate. 
Further, the raulticollinearity among the explanatory 
variables of Bqs.{5) to (d) seems to be a factor in making 
their estimates unrealiable* In view of the doubt regarding 
the accuracy of the deflated variables and unreliability 
of the regression coefficients arising from the multi- 
collinearity among the explanatory variables, we discard 
fit no (51 to (S) altogether at this stage and concentrate 
on the first four fits in which current variables have been 
used instead of the deflated one# The use of the undeflated 
{i.e# current) variables in estimation of the CSS production 
function is a common practice although in tim4 series 
studies this results in an upward bias in the elasticity of 
substitution (Nerlove, 1967) • Ferguson (1965) for example, 
in his time series study of the CSS production function of 
the American manufacturing industries used the current value 
added per unit of labour and current wage rate. 

Dropping the insignificant variables V and t f^om 
the estimated equations (1) and (2), the revised estimates 
for them are as follows i 

(9) In ^ » .7,262^2 + l.iaS35 In (W^) 

^ SS * O.ll 

t • 10.99 

R • 0,946| f * 119*7| 


d » o.9aa 



(101 In « *9.12739 + 1.52035 In (W^^) 

SE « 0.16 
t » 9.35 

R * 0,929| F » 60.3; 6 » 1.05 

Alttraatively to rodnc® the effect of trend, we 
have taken the value added per unit of labour and ©oney 
wage rate in terms of first differenees of their logs, 
which gave the following regression equationsi 

(11) Ala*i^ * *0.00319 + 1.2662 -Ain (Wp) 

SE « 0.361 
t » 3.76 

E - 0.724; F - 14.33; d - 2.04 

(12) Ala ^ * 0*0414 + 0.93459 A In (W^^) 

SE * 0,370 

t - 2,52 

R * 0*5731 F « 6.37; d « 2.00 

In the fits shown by equations {9)» (10) and (11), the 
estimates of the elasticity of substitution i.e*, the 
coefficients for logarithms of wage rat® (W_ or W 5 , are ' 
significant at 1^ level of the significance but in the 
last fit (eq. no 12) it is significant at 5 % level* In 
three out of these four fits te.^in eq (9), (11) and (12) 
the elasticity of substitution is not significantly 
different from 1 at 5 % level of significance {(g'-i;/sc-^^.^*Jl.76) 
for 14 degrees of freedom)* Sq (10), in which we have 
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considered the ’nenyesrs* worked by th® workers only 
as a relevant labour input for the industry, assuming 
aero contribution of persona other than work era 'f, however, 
yields higher elasticity of substitution (1.5) wh^^h is 
significantly different from 1. This equation may be 
overlooked since, normally, value added is taken as a 
function of all persons employed in an industry and not 
only of the workers alone# Engineers, managers, supervisors, 
etc#? are some important categories of * non-workers* i.e., 
persona other than workers, who contribute much to the 
efficiency of an industry# Hence their exclusion from the 
CES relationship used to estimate the elasticity of 
substitution for the Indian paper industry is not justified. 
Thus, from equations (9) and (11) which we finally accept 
as th# best estimate of the CES relationship, give us 
almost unitary elasticity of substitution for the Indian 
paper industry# The elasticity of substitution can be 
estimated through an alternative procedure. Earlier, while 
discussing the properties of the CES production function, 
we have derived the expression for its "substitution 
function" which equates the relative prices of the factors 
of production with their relative marginal products# This, 
we have expressed in mathematical terms as* 




wh«rt w Is th« wage ratej 

r Is tht ♦price* ©f capital service j 
*6 and »?♦ are the "distribution” and 
’Substitution” parameters of the 
CES production function; 

K/Ii is the capital labour ratio* 

This equation can be used to estimate which 
in turn gives us the estimate for the elasticity of 
substitution (<rj throu^ the relationship * The 

advantage of using this equation is that it is independent 
of the ”efficiency parameter changes in which show 

the neutral technological progress and therefore, shift 
of the CSS production function. Thus, through this 
equation, we will get estimate of the elasticity of 
substitution (cr) net of the neutral technological progress 
If any* Multiplying both the sides of the equation by ^ 
we get its simplified version asj 

iizi) 

8 \f/ 

Where mL is the share of labour in value added 

and rK is the share of capital in value-added 
Since rf: » V - Mi. so we have, 



Transforming this' is logarithmic forai 



In fejL * + f In (|) 

whar® Iq * la *• constant. 

For Indian paper industry the fitted version of 
this equation is as follows: 

In » -0.5a221 + 0,0$422 In (7) 

Y-l^L ''I. ' 

SB « 0.125 

t - 0.67* 

H “ 0.177* F » 0.45* 

♦ Indicates insignificance at 10^ level. 

Judged from the R and F ratios, this is totally 
insignifigaat relationship. The coefficient {?) of In 
is extremely low that too insignificant and, therefore, 
not different from sero. Thus, zero value for implies 
unitary elasticity of substitution { 0“ « 1) for the Indian 
paper industry. This supports our earlier estimate of the 
unitary elasticity of substitution for the industry which 
we got through the conventional procedure for its 
measurement* 

It may be mentioned here that in most of the 
studies on the CBS production function values of the 
elaatioity of substitution have been found clustering 
around unity for the paper industry* For example, using 
an international cross*s@ctioa of 19 countries Arrow and 



otiicrs {1961) have found an astimata of O.965 for il;. 

With th® sam® data but applying a correction for th® 
ttehnological diffarances among th® countries Fuchs {I963) 
got a Yalu® of 0*912 for it* In a different study Ferguson 
CI965) has found almost unitary elasticity of substitution 
for the ll*S* paper industry* For Indian paper industry 
using the cross-sectional datag Dadi {I970J got an astiiaata 
of 1*26 for the elasticity substitution. Similarly, using 
a cluster of time series and cross-sectional data 
Ulganathan C1970) got 0*912 as the final estimate of the 
•laaticity of substitution for this industry. All these 
estimates like ours, ar® not significantly different from 
unity which is the Cobb-Douglas specification for the 
elasticity of substitution* It follows that the Cobb- 
Douglas specification of the production function may be 
taken empirically valid for the Indian paper industry. In 
th# next section we will, therefore, go through its 
specification and estimation for th# industry in order to 
measure the contribution of different factors of production 
to output and hence of the ♦degree of returns to scale* 
through an alternative procedure. 


5*5 




.ctton for. M ian Pap er. Industry ^ 



1%e flS and CBS production functions with which 



w® w®r® dealing so far are liml'ted 1»o ■fcwo factors of 
production, vis* capital and labour only* This is because 
their specification and estimation with more than two 
factors of production is very cttfficult if not impossible 
(Usawa, 19621 Mukerji, I964-65), The Cobb-Douglas production 
function is free from such limitation* It can be specified 
with any number of possible inputs used in production* 
Normally, In empirical estimation of the Cobb*Douglas 
production function for a commodity, the inputs used in 
its production are grouped together in four distinct 
categories, namely, ( 1 ) capital (K)j ( 2 ) Labour (L) } 

(3) fuel and power (F) and (4) materials (M) * With these 
categories of inputs^ the Cobb-*Douglas production function 
can be specified asi 

P « A ( 12 ) 

Where P is the quantity of output} A, 
are positive constants. *A* may be called as the ^efflciency^ 
coefficient like in the CIS production function* A 
change in *A* other things remaining the same, Indicates 
the 'neutral* shift of the production function. 
are the elasticities of output (P) with respect to 
capital (K), labour (L), fuel and power (P) and materials 
(M) respectively* U- is the random error tem* This 
production function when transformed in the logarithmic 



fora aiKi fitttd to the data with the use of the least 
square procedure may give unreliable estimates of the 
coefficients *A’, oC, ^04.3 and because the explanatory 
variables K,L,F and M are not truely independent of each 
other* In an industry^ consumption of materials depends 
upon the services of capital and labour inputs* Similarly, 
consimption of fuel and power depends upon the services of 
plant and machinery which is a part of the capital input* 
More specifically^we may write the consumption function 
for aggregate material input (M) and aggregate fuel and 
power as follows 1 

M * f 

F - f (Kl 

These are technical relations dealing with the 
aggregates so the question of including the price variable 
in each of them does not arise. If K » 0 , L 0 , 
eonsumption of fuel and power and materials must also be 
sero since there is no evidence of the use of these 
materials independent of capital and labour inputs. This 
implies that the constant term in the formal relationships 
(I3) and (14), whather they are linear or nonlinear, should 
be sero on theoretical ground* For Indian paper industry, 
we have fitted both of t|iese relationships using the 
deflated time series data* The resulting regression fits 


( 13 ) 

( 14 ) 



ar« as follows: 
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CD M » *203.0557 0,13246 K + 0.03107 L 

A 

!303) (2.02) 

R • 0.995? F “ 609*9 j d ®* 2.32 

Cii) In M * -2,34025 + 0.6^21^ In (K) O.36131 In (1^) 

(4*^^) (2,42) 

R • 0,992? F * 396.2? d * 1,94 

(iiD F • 55.S9291 + 0,03^24 K 

{25.1) 

R • 0,9S9| y - 630,7? d * I.40 

iiv) la F •-1,56203 + 0.03262 la (K)? 

{26,7) 

R • 0.991? F • 714*7? d • 2,10 

whors M is tht doflatsd value of loaterials ooasuaeci 
by the industry (Es. Lakhs) 

F is the deflated value of fuel and power 
Goaeuiaed by the industry (Re, Lakhs) 

K is the deflated net book value of capital 
(Rs, Xiskhs) 

L^s nueber of manyears worked {•0x300 aanhours) 

Judged on the basis of the correlation coefficient (R) and 
F-ratio, all these fits are highly significant at 5 % level 
of significance. The correlation coefficients in the linear 



and log fits fary between 0»9^9 to 0.995* Thus, taking 
into consideration these strong relationships anong the 
explanatory fariables, K,L,M & F of the Cobb-Douglas 
production function {eq.l2), we can drop both M and F 
from it and retain only the priaary factors of production, 
via. K and L. The revised specification of the Cobb-Douglas 
production function can be expressed in mathematical form 

AS I 

P - A (15) 

Where and can now be interpreted as the 
♦gross* elasticity of output with respect to the capital 
and labour inputs respectively. They are *gross* because 
they take into account the output elasticities with respect 
to fuel and power and material inputs also* Materials and 
fuel which come in the category of * intermediate* inputs, 
are automatically dropped out from the Cobb-Douglas 
production function if output is taken In terms of value 
added, that isi 

a , 

n • kt h ( 16 ) 

Although the practice of taking value-added as 
the output variable is widespread, but in this case the 
concept of production function which is a physical 
relationship, is lost and it may be interpreted as a 
•distribution fhnctionM Ferguson, 1963j Lave, I966) . 

However, whether we call it as a production function or 
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distribu'tioii runction, it is an important ralationship 
for •apirical analysis. We will, thereror®, estimate 
i.'k for the industry along with the one expressed by 
equation ( 15 )* 

In the preliminary round, the following variants 
of equation (15) have been estimated iising the timeseries 
data of the Indian paper industry covering the period 
1949-1964. 

P - A L^' U. (i) 

P - A e**" K”‘‘L'^’"U..(ii) 

The new variable in these equations, has 
been Inclialed to teat for the technological progress 
which is assumed to be inereasing exponentially at the 
rate of *|* over time in the industry# In the first 
•quatloa th. l.bour TarUbl. (bp) takes inte account all 
persons (workers persons other than workers) employed 
in the industry, while in the second equation represents 
only workers that too in terms of ♦manyears^ worked (1 man 
year • 6 x 300 manhours, assuming 6 hoxurs working day and 
300 days in a ’year*) assuming the services of nonworkers 
i*«. the » persons other than workers* as a non-production 
labour input used in the industry. Although in the 
previous section we have rejaeted in favour of Lp 
to measure the elasticity of substitution, yet we are 
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using itt In this section to see how this affects the 
parameters of the Cobb^Douglas production function* 

&ith the equations have been fitted with two alternative 
capital series, and K^. represents the deflated 
book value of fixed capital* This is based on the 
assiMption of constant proportionality between *book value* 
and * current value* of the fixed capital (Reft Ch.2,page 
represents the deflated ’current value* of the fixed 
capital* The familiar ’perpetual inventory* method has 
been used to construct this series. Details regarding 
these two capital series and other data for production 
function are given in Chapter 2* For both the equations 
the regression fits in logarithmic form are as follows: 

Variables I Pi Deflated value of output (Paper and 
paperboard, pulp and pap efpro ducts 
( Rs * hakhs^ 

& Kgt Deflated fixed capital as 
defined above (Es« lakhs) 

Lp & Ij^s Ho, of persons employed and 
no. ©f ’manyears* worked by workers 
in the industry respectively. 
ti Calender time 1949 ® 1, 1950 ** 2 and 
so on* 

(1.) In (p) - 3 . 96*«0 + 0-5W1 1“ 

+ 0.08232 t 

(2*94) 

R » 0*995| y * 404*71i d » 2.15 
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1(b) InCp)* 3.19633+0.53137 ln(K2)*0, 03733 ln(L )+0.07077{t) 

(2.61) (-0.11)'^ (2.56) 

E * O.996J F * 460*9| d =* 2,22 

2(b) ln(p)« 1.64393+0.13033 In (K^^) +0.40333 ln(I^)+0. 09330 t 

(0.31)* (I.905) (3.69) 

R * 0.996? F » 524.651 d « 1.36 

2Cb) ln(p) - 1.29334+0.30153 ln{K2)+0.34703 ln(I^)+0.0777 (b) 

(1.55*) (1,33) (3,13) 

R * 0.995? F » 593.5? d » 2.I4 

In ill bhes® four fits, coefficients marked with 
aaterisk (*) are insignificant at 5 % level of significance 
with 12 de®£*ees of freedom. The coefficient which are 
significance at this level are highly unreliable because 
of the high degree of multieollinearity among the explanatory 
variables, especially between capital and trend variables. 

The extent of correlation among different pairs of 
explanatory variables can be seen in the following table. 


Correlation Coefficients 
In In K2 ^ In P 


In 

Ip 

ill** 

1 

1.000 - 0.932 

0.973 

.0.933 

0.992 

In 


* 1.0000.97^ 

0,969 

0.939 

0.993 

In 

L 

P 

1,00 


0.970 

0.972 

In 



1.000 

0.953 

0.971 

t 




1.000 

0.993 


Hi 


iiiternatively, to remove the effect of 
miilt.icoll inearity , we have estimated a set of four new 
equations in which variables have been taken in terms of 
first differences of their logs. Specifically the equations 
that we have fitted to data, following this approach, can 
De expressed as: 

(iil) [ln(P)„, -ln(p)J -ln(K)ti +f[lntLp)j^^ -lii(Lp)<j 

(Iv) iln(P)„, -ln(Py -Hln(K)^, - ln(KS +4 

The fitted versions of those two equations are as 

follows! 

3Ca) 'ln(P)^- 0,12691+0.09326/"'ln{%)t+ 0.05990 <Ain(Lp)t 

(0.40*) (0.21*) 

R * 0.1751 ^ * 0.19l’*'i d » 2.53 

3(b) /' lii(P)4,- 0.1137+0.1^619/:^ In {Kg)^ + 0.01765 In(Lf)^ 

( 0 . 76 *) ( 0 . 06 ’*') 

E - 0.2§i| F - 0.406*1 d * 2.57} 

4(«) / ln(P)t- 0.1176 + 0.02612^1n(%)t+ 0.42109/Mn (1^)^ 

(0.13*) (1.615) 

R * 0,446} F *» 1.51*} 4*2.77} 

4(b) / ln(P)^* 0,1075+0.09575 ^ln{K2)t '*' 0.39423 /^lnC%)^ 

(0.46*) (1.515) 

R « 0,462} f * 1,629"^} d - 2.60} 



As shovm by the F ratios, all these fits are highly 
insignificant* Therefore, we cannot conclude anything 
from them* Thi* is, however, not very surprising* As we 
know experiments with first differences can give satisfactory 
results only if data aeries are accurate. Errors in data 
got magnified when first differences are taken. As already 
mentioned in chapter 2, the data that we have got may have 
errors. In view of the inconsistent estimates, we reject 
this set of equations altogether in favour of the previous 
one in which all foui* equations are significant, although 
unr«3iable, because of the multicollinearity, among their 
explanatory variables. In this set of regression fits, 
we found very high degree of correlation between the capital 
stock or K2J ®hd progress factor Ce’^. This implies 
that technological progress which is assumed to be neutral, 
increasing exponentially at the rate of overtime, was 
not independent of the changes in the capital input of 
the industry. In other words there might have been ca|>ital» 
embodied technological progress in the industry. It was 
quite possible since as Solow (1960) points outt "improvements 
in technology affect output only to the extent that they 
are carried into practice either by net capital formation 
or by the replacement of old fashioned equipment by the 
latest models...**. Taking this possibility into consideration 
we have droppsd the progress factor from equations 
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(i) and (ii) shown aboy@* The revised es'bima'bes oi* 
the Coub-uouglaa production function with capital and 
labour as the sole explanatory variables are as follows ; 


5Ca) ln(P) » *2.12972+0.60276 IniKj^) + 0.46271 ln(L| ) 

(2.64) (1.22)'^ 

R * 0,992; F » 376.53; d » 2.56 

5(b) ln(P) - -2.17179+0.56297 IniK^) + 0.51472 In(Lp) 

(3.54) (1.66) 

R * 0.993; F « 456.15 d » 2.29 

6Ca) ln(P| * -1.31759+0.67239 ln(%) + 0.35126 InCL^) 

(4.66) (1.36 

E * 0.992; F - 366.06; d « 2.46 

6Cb) ln{P| * .1.30641+0.63152 ln(K2) + O.379OO ln{Ljj^) 

(5.53) (1.74) 

R • 0.993; F « 466.3; d =* 2.29 


If output variable is taken in quantity term rather 
than in value term, we get the following estimates of the 
Cobb-Oouglas production function for the industry; 

7(a) ln{Pl * -4.93101+0.57230 lnC%)+0* 53663 Ind.^) 

(2.75) (1.36) 

R « 0.992; f - 391.54; d « 2.01 



7(b) ln(P) « -4.9429+0.5363 ln(K2) +0.56404 In(Lp) 

{3.50) (1.^9) 

li » 0.9931 F » 462. d » 2 . 06 j 

^(a) ln(P) * -3 •694^7+0.63053 ln(Kx)+0. 33224 InCLj^); 

{4.94) (1.31)'^ 

K * 0.992; F =* 336.37; d =» 1.73 

3(b) ln(P) - -3.74499+0.63272 ln(E2)+0.37156 Indj^); 

(5.64) (1.72) 

R “ 0.993; F * 464. 4I; d » 1.30 

«L fch«a# fits ara statistically highly 
significant since their F ratios exceed the lainimuiQ 
significant limit eyen at 0.005^ level of significance. 

They show very high degree of multiple correlation (R) 
and are free from the autocorrelation bias C<*>d^ or (4-dj^) 
at 5^ level of significance with kT “ 2, n • 16 In these 
fits values of the capital coefficient ioC) are significant 
at 5^ level and vary between 0.536 to 0.631. The 
coefficients for labour (4p or are insignificant in all 
fits except in E|.6(b) at level. At 10^ level, however, 
only two (t- ratios of which are marked with asterisk (*)) 
out of 3 labour coefficients are insignificant. The 
existence of a very high degree of correlation (0.97 to 
0.93) between capital and labour variables which violates 
the assuapition of least square procedure used in estimation 




of the fits, seems to be the main reason for insignificant 
labour coefficients. 

In all these fits {equations 5(fi) to S{b)) the sum 
of capital and labour coefficients (o(.+j&) clusters around 
unity. The maximum departure of the sum of^^/Saetd can 
be seen in equations 7(a) and 7(b) where it is 1.10 but 
not significantly different from 1.0. The unitary sum 
of.^ and /3 implies constant returns to scale prevailing 
in the industry during the period under study. This is 
the main conclusion that we have got from the estimates 
of the Cobb-douglas production functions shown above. 

In the previous section while dealing with the C£S 
production function we have reached similar conclusion. 

Once we have reached this conclusion, the regression 
estimates of the Gobb-Douglas production function for the 
industry can be modified further by taking the output and 
capital variables in terms of per labour unit. This 
reduces the unreliabily of capital and labour coefficients 
arising out of the multicollinearity between the capital 
and labour variables in the regression fits. In 
mathematical form the Cobb-Douglas production function can 
be specified asi 

oL 

P * A K L U- 

Dividing both the sides of this equation by 


li we get I 



Estimat«sof this equation with alternative capital and 
labour series for the Indian paper industry are as follows; 

9(a) In (~ ) » 0.33233+0.69368 In {%) 

P l-p 

(10.89) 

R * 0.946; F « 118.75; d « 2.29 

» Coeff. of Labour (L^) » 0. 3063 5 

P 

9(b) In (|j ) ** 0.36529 + 0.69579 In &) 

ni Ljji 

(11*3S) 

R » O.95O1 F * 129. 5S; d * 1.975 

0 ■ Coeff. of Labour ih^} * l-ot* O.30421 

10(a) In (f-*) * 0.4327s + 0.63722 In(^) 

P bp 

( 12 . 11 ) 

R “ 0.955; F =* 146#55; d » 2.18; 

A » Coeff. of Labour (L^) « l.c<« 0. 36278 

10(b) In (^) • 0.46775+0.64099 InCEi) 

Itm 

(12.59) 

K - 0.959; F « 158.45; d * 1.653; 

Coeff. of Labour (Lj^) * l-p(,*0.35901 

Statistically all these fits and their coefficients 
are highly significant and there is no evidence of the 
autocorrelation In any of them since d> d or (4*d) ■=1,24-'' 



310 


at 5/* level with one explanatoryvvariable anci 16 
observations. For each capital series (K;j_ and Kg) we 
FAiid virtually the sanie value of the coefficient in the 
regrwaion fits with alternative labour inputs {Lp or . 

The estimates of o<. with capital series are higher in 

magnitude than those with K 2 capital series* We recall 
that represents deflated book value of fixed capital 
which is based on assumption of some constant proportionality 
between book-value and current value of the fixed capital. 
This assumption may not be true at all. K 2 series on the 
other hand represents deflated current value of the 
fixed capital used in production in the industry. This has 
been constructed with the application of the perpetual 
inventory method. It is, therefore, supposed to be more 
reliable than K]^. Hence, among the regression fits shown 
above, we prefer equations 10(a) and 10(b) which have been 
fitted with capital series. Since both these fits have 
same value for </- coefficient, for simplicity we may, 
therefore, prefer «q. 10(a) in which all persons employed 
in the industry (1^) constitute the labour input. This is 
in conformity with our earlier stand regarding the labour 
input (See page 2 33 ). So the best estimate of the Cobb- 
Douglas production function for the Indian paper industry- 
can fee expressed in standard form ass 

(11) P - 

R * 0.955} ^ * 146*55| d * 2. IS 



In this production function we have taken th® 
gross output CP) as a function of th® capital (K) and 
labour (Lp) inputs assuilidLng no independent role of the 
material input in its variation* The gross output is 
equivalent to the ’value added* plus the ’materials use 
value of the output’ that is to say the ’output equivalent 
to the material input’* During the period 1949-1964 the 
average relative share of labour in th® gross value added 
{deflated) by th# Indian paper industry Ci.e* wages and 
salaries etc., per unit of value added) was 0.35^ (Ref j 
Table 5*3). Th# remaining part of th# unit value added 
(0*642) may be taken as the average relative share of 
capital although it includes profit also, but to account 
fur this we have not taken any separate variable in this 
study* Fox* relative shares of capital and labour in the 
’materials use’ value of the output*, we do not have any 
direct eatimates as in the ease of the value added* In 
fact this is not possible. Indirectly, w# may taken the® 
approximately equal to the demand elasticities for 
materials with respect to the capital and labour inputs 
respectively. For th# paper industry of India, we havs 
found these elasticities in the order of 0,6S2 and O.36I 
for th# two inputs respectively. (Reft Kq. ii Pag# 2.9^ ) 

The proportion of these elasticities (0,682:0.361) is not 
significantly different fro® the proportion of the relative 
shares of cspital and labour in the gross value added 


Hi 


by the industry (0*64210.35^) • This implies that in 
th« gross value added as well as in the materials use 
value o£ the outputp the relative shares of capital and 
labour inputs of the industry were, almost in the same 
proportion clustering roughly around 0 . 65 : 0.35 during 
the period under review. Since, both, the gross value 
added and ’materials use* value of the output, are parts 
of the gross output, we can, therefore, take 0 . 65 ; 0.35 as 
the proportion of the average gross output attributed 
to the capital and labour inputs respectively in the 
paper industry of India during the period 1949-64* The 
fitted Cobb-Oouglas production function expressed by 
eq. 11 also gives us almost the same proportion {0*64:0.36) 
of the gross output attributed to the coital and labour 
inputs respectively in the industry. This result reveals 
that during the period 1949-^4 the competitive equilibria 
conditions were prevailing in the paper industry of India, 
because, only under such conditions the output elasticity 
of a factor of production given by the Cobb-Douglas 
production function becomes equal to the relative output 
share of that factor. Thus^the reliability of the fitted 
Cobb-Douglas production function shown by eq,(ll) for 
the Indian paper industry seems to be fairly good. 

As we have said earlier, estimation of the Oobb- 
Douglas production function with value added as the output 
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variable Is a coiamon practice. Following this convention 
wt have made a few more estimates of the Cobb-Douglas 
production function for the Indian paper industry using 
the finally choosen set of the explanatory variables 

and L^} and the value-added series. Such fits are 
as follows: 

12(a) In V * -5 •61307+0. 3 5442 ln{K2)+0. 93264 ln(L ) 

SE » 0.25 SE = 0.5 

t « 1.37 t » I.S5 

K - 0.982^ F * 175.88; d =» I.67 

li' K 

12(b) In (^) • -0.45499+0.62933 In (~) 

P 4 p 

SE * 0.083 

t » 7.09 

( |3 * Goeff. of Labour =* l-t?*- *057067) 

R » 0*884; F * 50.28; d » 1.97 

Eq.» 12(a) gives highly unreliable estimates of the 
coafficients for both the explanatory variables. In 
this equation capital series shows higher degree of 
correlation with the labour series (rj,,*0.98) than with 
the value added series (rjjy*0.97) resulting in the 
multicollinearity bias and hence unreliable regression 
coefficients. Ihis equation may, therefore, be discarded. 
Eq, 12(b) fives almost same estimate of od(iie, of capital 
coefficient) as we have got earlier in the fit with the 
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r.rosa output series (Ref ;Eq.lO{b) ) . 

In the pr©¥iou8 section while dealing with the 
CKS production function, we have mentioned some doubts 
regarding the correctness of the deflated value added 
series which we have used to fit the Gobb-douglas - 
production function shown above. For experiment, we 
have, therefore, estimated two more equations in which 
undeflated value-added and capital series have been used. 
These are as follows: 

13(a) In ¥* * -1.35026+0.65349 In Kg + 0. 36266 In Lp 

SE * 0.21 SE * 0.64 

t * 3.00 t =* 0.599 

E * 0.965i F « 216.42J d « 2.00j 

13Cb) In (f-) - - 026340 + 0.60364 In (r^) 

lp Lp 

SE » 0.065 

t « 9.16 

R « 0.926} F «• 64.26} d » 2.6} 

Coeff. of labour * l-oC*» 0,3962 
(• shows undeflated variables) 

Although the use of undeflated variables in 
fitting the production function is not valid on theoretical 
grounds because they are not free from the variations in 
their prices, nevertheless, we have got fairly consistent 
estimates </. and ^ from them for the Indian paper industry 
as we have got earlier from the deflated variables. This 



may be because of the price control for the products of 
the industry, Eq, 13(b), however, gives slightly lower 
e'«itimat© of the capital coefficient i.e. , *<-=0.6038, as 
compared with oC -0.63722 found earlier from eq. (ll). But 
the difference between them is not significant on 
statistical grounds* Thus, using the gross output and 
value*»auded series, we have got almost similar estimates 
of the Cobb-Douglas production function for the Indian 
paper industry. Eq.(ll), shown above, therefore, still 
remains as the best estimate of the Cobb-Douglas production 
function for the Indian paper industry which gives us the 
capital and labour elasticities of output as 0.63722 and 
0,36278 respectively. The estimated output and residuals 
left ♦ unexplained » by this equation are shown in TableSii. 

As the table shows, the residuals are fairly random in 
nature. In magnitude, they are smaller than of actual 
output for all the years except the year 1950 for which 
the percentage of residual is considerably high (-12.3)* 
Probably I some measurement error in the data might have 
caused this much negative residual, otherwise, we do not 
find any specific reason for the low output of paper 
and paperboard in the year 1950. On the whole we have 
fairly low residuals. Eq. 11 is, therefore, a good 
estimate of the Cobb-Douglas production, functions for the 
Indian paper industry* 



Table 5.1 

Regression Resid uals fynia Eg. n 


Isir 

per person 
'^Rs, 000 ) 

& astiimated 

Output 
per person 
(Rs.OOO) 

Residuals 
lejTt un- 
explained 
(Rs.OOO) 

Residuals as 
$ of Actual 
output 

1949 

6.422 

5.960 

0.462 

7.2 

1950 

6.851 

7.692 

-0.841 

-12.3 

1951 

7.881 

8.178 

- 0.297 

-3.8 

1952 

9.069 

8.359 

0.710 

7.8 

1953 

8.506 

8.783 

-0.277 

’-3.2 

1954 

7.558 

8,088 

-0,530 

-7.0 

1955 

9.447 

8.745 

0.702 

7.4 

1956 

9.855 

9.078 

0.777 

7.9 

1957 

10.041 

9.708 

0.333 

3.3 

1958 

9.760 

10.025 

-0.265 

-2.7 

1959 

11.263 

11.471 

- 0.208 

- 1,8 

I 960 

11.710 

11.606 

0.104 

0.9 

1961 

12.877 

11.889 

0.988 

7.7 

1962 

12.220 

12.923 

-0.703 

-5.8 

1963 

13.203 

13.504 

-0.301 

-2.3 

1964 

14.554 

14.354 

0.200 

1.4 
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aaiLiMrOTtnt of 'M.utral' ■tachnoloelcal 1„ t-.h« 

f*,BPSr AnUuatrv of India b y oolow*a Muthnn ; 

Tht term * technological change^ is used to denote 
« variety of changes in the activities related with the 
production of a coiamodity. In terms of one framework it 
includes the productivity benefits of increased education 
and skill attainment | of improved health; of improved 
design end product innovation; of improvenients in 
organisation and managerial efficiency and so on (Denison, 
1962 )* In brief, the phrase ♦technical change ♦ is used as 
a shorthand expression for any kind of shift in the 
production function (Solow, 1957* p.312) * If the shifts 
in the production function are parallel, we call it as the 
effect of ^’neutral” technological progress. On the other 
hand if the shifts are not parallel, we call it as the 
effect of » non-neutral technological progress. Technological 
progress Is ‘neutral’ as Hicks callsd it if, and only if, 
the output elasticity of capital and hence the output 
elasticity of labour, remains constant. By extension, 
technological progress is *non-neutral’ i.e., ’capital 
using* or ’labour using* accordingly as the output 
elasticity of capital increases or decreases. Since, in 
the Cobb-Douglaa production function, the output elasticity 
of a factor equals its relative share, we can therefore, say 



that ttchnological progress is ’neutral* or ’nonneutral’ 

11 reliitive share of capital in output remains unchanged 
or not# A third way to define ’neutral’ and ’nonneutral’ 
teciiiiological progress is that in the case of neutral 
technological progress the marginal rate of substitution 
between capital and labour^ remains constant, while in 
the case of ’nonneutral’ technological progress it no 
longer remains constant.^ 

Aesuaing the exponential growth of the neutral 
technological progress in the paper industry of India over 
time, we have included the time trend as an explanatory 
variable for this in the specification of the Gobb-Douglas 
production function for the industry which we have described 
earlier. On estimation of the production function for the 
industryi however, we have got negative conclusion regarding 
the neutral technological progress in it# In this section 
we have made an alternative test for the neutral technological 
progress in the industry using the Solow’s method (Solow,1957) • 
There are some other methods devised for measuring the neutral 


1 # 


The following are some important sources which elaborate- 
the concept of neutral and nonneutral technological 
progrese# 


fa) Hicks 19|f J 

Brown (1966) j Olgaard (1966 
Lave (1966). 


Ferguson (1969); 
j Halm k Mathews (1964) 
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t-®chaolof,ical pro^^ress in an industry (Abramovitz 1956j 
Jitsndrick lyolj baiter I 96 OJ but we have not used thaia 
in this analysis since they are in no way better than 

the bolow's procedure, A orief outline of the Solow^s 
procedure and the results obtained from this for the 
Indian paper industry are as follows; 

As mentioned earlier, the parameter ’A^ of the 
Cobb -Douglas production function expressed by Eq. 12 on 
page, i/f can be used as a measure of the level of technology. 
At a point of time this parameter shows constant technology 
and hence stationary production function. But if it changes 
over time, this indicates changes in the technology and 
hence shift of the production function. This shift may be 
parallel showing the neutral technological progress if the 
scales of measurement of all other variables of the 
production function and their output elasticities remain 
constant* Solow used this property of the production 
function in derivation of a growth equation as follows; 

let * A(t) f (K^, \) 

oC 6 

or explicitly, \ ^t \ * 

variable showing the neutral technological progress ^ oC k Ji> 
are constant^as defined earlier* Converting this function 
in logarithms and differentiating with respect to time (t) 



we get; 
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dA. 

^/At 


dK dL. 

+ p — & 


dt 


dt 


■A 


If /. and pi are taken as the relative shares of 
capital and labour in the value-added (assuming competitive 
equilibrium conditions) and the time derivatives of variables 


dP. dA. dK. dL. 
dt *dt *dt dt 


are taken as first differences in 


their values between two adjacent periods, the above growth 
equation can be expressed in discrete form as: 


^P. ^A. -AK. i*. 

.1. m 4 - W iS 4- W. — «■ Vi (<i7 

h ^ ^t ^ h 

Where W^ * Relative share of capital in value 
added 

* Relative share of labour in value added. 
For constant returns to scale, we have 

Therefore, the equation (1?) can be modified as; 


aP^ 


Inhere 


and lEjt * 
X«# 


Ak. 

(Ig) 

1... the output per unit at lebour; 
i*e* the capital per unit of labour. 
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Using tht tims series data on p. and k. and 

z t# 

alternative approximation for Wj^, we got two different 
entimates of the proportional changes in technology p^t \ 

series for the Indian paper industry. For first series, 
we have used the current values of capital share in value 
added for different years. This series is given in column 
(7) of Table 5.2* For second series, we have used the base 
year i.e. 1949 value of capital share for all years covered 
in this analysis. This is shown in column (9) of the table. 
The time series of technology A{t) shown in columns (d) 
and (10) of the table have been computed using the 
relationshipt 

A(t+1) * A{t) [_1 + ^A(t)/A(tO with arbitrarily 
setting the base year (1949) A(t) * 1.00. 

From the table and graph 5.2(A), w# find both the 
measures of series fluctuating around zero line. 
Similarly, the A(t) series shown in graph 5. 2(6) show a 
fluctuating trend very close of the constant technology 
line. For moat of ths ytars, the A(t) curves take the 
course below the constant technology line. Probably, this 
is the effect of too much lower value of A(t) for the year 
1950. The dotted curve in graph 5*2(B) represents A(t) 
series based on 1949 value of capital share. From 1955 
onwards, this curve lies above the A(t) curve i^ich is 
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bau»d on thi current values of capital share (Wi,) . It is 
quite natural since during this period, on account of 
crowing capital intensity in the industry, relative share 
(Wk) of capital was considerably higher than what it was 


in 1949 • (Ref: Table 5.2) Lower productivity weight (Wk^^) 


to the.,^ series for this period, therefore, implies higher 

magnitude of ’residuals' which constitute the"^T^ series. 

A 


Both, and A(t) series fail to suggest any 

thing precisely in favour of the neutral technological 
prftgfiss in the paper industry of India. They fluctuate 
randomly around the lines representing the constant 
technology. From this, w® can only conclude that there was 
nothing like * neutral^ technological progress in the industry 
during the period under view. In Loaiar»s (I 96 I) terminology, 

■— 7 ^ and A(t) series are nothing but the ♦residuals* that 

At 

i®, that part of output per man which is left over after 
increases in capital per man are accounted for. Beside 
change# in the productivity, observational errors in the 
data may be a source for these ’residuals*. This seems to 
be the main reason for the random fluctuations of — 1 |- and 
ACt) series around the constant technology lines for the 
paper Industry of India i otherwise, it is unlikely that 
the neutral technological progress should show this kind 
of behaviour. It should be increasing or decreasing or 



at laast ahow som® definit® trends from which some 
mefininpful conclusions can he drawn. From gross output 
seriesi at current prices and value-added series both at 
current and constant prices, we have got similar results 
regarding the technological progress in the paper industry 
of India as described above. 

There are many difficulties with the Solow*s 
procedure. Its theoretical basis, as we know, rests upon 
a few standard assumptions e.g., the neutrality of the 

technical progress | constant returns to scale; competitive 
conditions prevailing in the economy or industry wherever 
it is used; and no measurement errors in the data. If 
any one of these assumptions or rather say, conditions is 
not fulfilled^ the Solow*s procedure breaks down. Particularly, 
along with the neutral technological progress there may be 
tome noaneutral technological progress in the longrun. 

The procedure fails to separate these two types of 
technological progress from the data. Thus, in the presence 
of the nonneutral technological progress it becomes very 
difficult to accept the Aft) series as a true measurement 
of the neutral technological progress. Apart from this, 
it is practically difficult to get acciirate estimates for 
the relative output share of capital used along with others 
in computation of the neutral technological progress 
series A(t)# The estimation of the output share of capital 
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i», made through guess work or some adhoc 

asrsuisptions ire mads for this which result in an element 
ol arbitrariness in the Solow’s measure of the neutral 
technological progress* In our case, for example, we 
have subtracted the share of labour (wages etc.) from 
the p*osa value added (deflated) by the Indian paper 
industry, taking the remaining part as the share of capital 
although it includes the residual income i,e.> profit also 
for which we have not taken any separate variable in the 
derivation of the Solow’s procedure* In computation of 
the technological progress series A(t) for the Indian 
paper industryi we have used the gross output as well as 
the gross value added series. The proportion of the 
gross output attributed to the capital input in the industry 
has been taken same as the relative share of capital in 
the gross value added (Eefi Page 3>‘ for explanation) , 

This is only an approximation which might have caused 
Inaccuracy in the technological progress series A{t) for 
the industry. Thus, in view of the above limitations of 
the Solow*s procedure^ we cannot claim that it has given 
m accurate estimates of the neutral technological progress 
in the paper industry of India during the period under 
review (1949 to 1964 ). 

9o far were mainly concerned with the 



of* th# ntutiral technological progress in the 
industry* During the period under review, as we have 
seen In Chapter 3 of this study, the technological 
structure of the industry has gone under some important 
changes* The speed of growth of the capital was much 
faster than the number of the persons employed by the 
industry* Consequently the capital per unit of labour, 
that is, the capital intensity was rising in the industry 
throughout the period under review {Ref: Table 3*4 Ch.3). 

At the same time the wage rate in the industry was rising 
but the *rate of interest’ and ’depreciation costs’ which 
together constitute the ’price’ of capital services^ were 
more or less constant. Thus, higher growth in the quantity 
of capital accompanied with the lower growth in its ‘price’ 
and lower growth in the number of workers accompanied with 
the higher growth in the wage rates indicate that the 
relative shares of capital and labour inputs in the output 
of the industry were almost constant during the period 
under review. This contention is supported by the unitary 
elasticity of substitution which we have estimated earlier 
for the industry* However, in Table 5*2 along with others, 
we have presented a series showing the relative share of 
capital in value-added Cdeflated) by the industry. This 
series on the whole indicates a rising trend in the 
relative share of capital form which one may conclude 
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that thtr® has baen some normeutral technological progress 
iii i,h« paper industry of India during the period 1949*64 . 

'i1i ! B result is however, very much doubtful because of the 
following reasons* 

{1| As we have mentioned earlier (Ref: Page 290) 
tha deflation of the value added series is highly unreliable 
and so is of the wage rate series aused to compute the 
share of labour in the value added. As a result of this, 
the series showing the relative share of capital is also 
unreliable* 

(2j aivtn if we take the relative share of capital 

aecurately estimated, we do not find it significantly 

different from the estimated output elasticity with respect 

to capital i.e. ^ » 0.637 {Ref: Fit No, 11) at 10^ level of 

significance ( -dt =* i. 1.345 with I 4 degrees of 

( 0 . 10 ^) 

freedom) * Thus, on the basis of this, we can say that 
the relative share of capital was fairly constant during 
the period I949-64 and hence, there was no * non-neutral^ 
technological progress in the paper industry of India 
during this period. 

Although the results on measurement of the 
technological progress in the paper industry of India, 

that » h.« dLouased .bov.. 

nevertheless i^om them, w# get the conclusion that during 
the period under study {1949^647 the abstract technology 



of tha industry was fairly constant. In other words, 
there were no shifts (’neutral* or ’non-neutral’ ) in the 
industry’s production function. Our estimates of the 
production functions for the industry which we have 
discussed in this chapter are, therefore, fairly reliable. 


5*7 Qf Results and Gonclusions : 

fht taaiii purpose of this chapter has been to 
estimate & production furiction for Indian paper industry 
and thus to study the four characteristics of the technology 
embodied in it. For this the VES, the GSd and the Cobb- 
louglas production functions have been estimated for the 
industry using the time series data. The main results 
obtained from them are as follows; 

(1) The relationship between value added per unit 
of labour and wage rate was found to be independent of the 
capital-output ratio for the paper industry of India. This 
implies that the elasticity of substitution between capital 
and labour was constant and not variable, in the industry 
duyrinyi the period 1949-1964* 

(2) The elasticity of substitution between capital 
and labour has been found e^ual to 1*1^S which is. not 
significantly different from unity that is, the value of it 
prescribed by the Cobb-Douglas production function. The 



Cobb bouglas production function caU) therefore, be taken 
e.npirically valid for the industry. 

( 3 ) In most the fits of the CES and Gobb-Douglas 
production functions the degree of returns to scale has 
been found to be approximately unity. This implies that 
constant returns to scale was prevailing in the industry 
during the period 1949-1964, 

( 4 ) I'ho output elasticity coefficients for the 
capital and labour inputs were found to be in the order 
of 0.63722 and 0. 36276 respectively from the best fit of 
the Cobb-Douglas production function for the industry. 

(5) We do not have any strong evidence of the 
neutral technological progress in the industry during 

the period under review from the fitted CES or Gobb-Douglas 
production functions. The conventional method of taking 
trend is a progress factor, to estimate the growth of the 
technology, failed to give significant results in the 
estimates of the CES and Gobb-Douglas production functions. 

(6) The results on measurement of the technological 
progress by Solow^s procedure onverwhelmingly supported 

the constant technology in the industry during the period 
1949-1964. In other words, there were no shifts (’ neutral » 
or » non-neutral » I in the industry's production function 


during this perlh^* 



(7) Un th« basis of the constant terns in the 
fitted CiiS and Cobb-Douglas production function we cannot 
say any thing regarding the efficiency of the technology 
in the industry, because they are not dimensionless. They 
are relevant parameters for the comparison with other such 
estimates which we do not have, 

{S) The best fits of the CES and Cobb-Douglas 
production functions from which the above results have 
been drawn are as follows! 

U) r- * -7 >262^2 + 1.13635 ln(¥^) 

JUp F 

(10.99) 

R ■ 0.946; F « 119.7 i d -= 0.933; 

0.63722 0.36273 

(2) P « 1.54156 K Lp 

R - 0.955; ^ ' 146.55; d 2.13; 

Where V * Gross Value-added (Lakhs) 

F * Gross Output (Rs. Lakhs) 

K * Capital (Rs. Lakhs) 

L * No. of Persons Employed in the Industry 

P 

Wp» Wage Rate, {Rs,000 per year) 



Table 5.2 


Measorement, of Technologj 
Industries with Sc 


Tear 

Capital 

Stock per 
Person 

kt 

Gross 

Output 

per 

person 

ht 

i 



3 _ 

1949 

8.348 

6.422 

1950 


6.851 

1951 


7.881 

1952 


9.069 

1953 

13.907 

8.506 

1954 

12.484 

7.558 

1955 

14.534 

9.447 

1956 

15.022 

9.855 

1957 


10.041 

1958 

17.121 

10.610 

1959 

21.309 

11.263 

I 960 

21.148 

11.710 


21.817 

12.877 

1962 

25.291 

12,220 

1963 

26.291 

13.202 


1964 


2d* 


60 


1 


14.554 









(Table 5.2 contdj 
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1949 

- 

1.0000, 

- 

1.0000 

1950 

-0.2124 

0.7676 

-0.2106 

0.7692 

1951 

0.1711 

0.9224 

0,1716 

0.9246 

1952 

0.1196 

1.0329 

0.1216 

1.0392 

1953 

-0.1161 

0.9109 

-0.1167 

0.9156 

1954 

-0.0516 

0.6639 

-0.0517 

0,6665 

1955 

0.1452 

0.9693 

0.1540 

1.0022 

1956 

0.0209 

1.0100 

0.0236 

1.0259 

1957 

-0.0524 

0.9571 

-0,0425 

0.9623 

195d 

0.0347 

0.9903 

0.0364 

1.0200 

1959 

-0.1097 

0.6617 

-O.O6I3 

0.9371 

I960 

0.0450 

0.9214 

0 • 0441 

0.9764 

1961 

0.0737 

0,9693 

0.0612 

1.0576 

1962 

-0.1572 

0.6336 

-0.1440 

0.9055 

1963 

0.0534 

0.6773 

0.0573 

0,9574 

1964 

0.0469 

0,9202 

0,0609 

1.0157 


1 . All T.ri.bl.» (kt Pt) * “kar. are in deflates fom 


^ -AM*, 

Jir m. mMk, 'riSHb. Kliili Jili 


and similarly for other proportional ratios 


Pt \ 


’• Smrsss "»» 




s^spp 


.rr-r.iy.^r« 








•; •;•' v; i*’" > » 


3'^-' -‘iv.ri:F.T:r,',,|,A„ Ci 
TrlGHfiOICGT f ^t 


iJAafc Yhmi ViL 

GlwW 




TLCi-iliy^*.OCJ UUk> 
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Tiblt 5*3 

hath Ustid In Kstifflation of Production Functions 
{CMI:ASI DATA ) 





Bait 

of Value: Rs. lakhs 

Year 

Fix«d 

Capital 

Book 

Valut 

'V 

Fixed 

Capital 

Book 

falue 

Deflated 

(K,) 

Fixed 

Capital 

Current 

Value 

Deflated 

llg) 

No. of 
Persons 
JL ) 

P 

No* of Workers 
only 

1949 

1493.76 

1713*11 

1713*00 

20520 

18488 

1950 

2454*81 

2769*71 

2770.00 

22231 

19976 

1951 

2639.28 

2603*18 

2956.00 

21549 

19151 

1952 

2518*19 

2517.32 

2819.00 

19856 

17442 

1953 

3057.44 

3058.32 

3374.00 

21992 

19358 

1954 

3087*00 

3163.20 

3416.00 

25339 

21822 

1955 

3747.91 

3922.39 

4113 .00 

26987 

23445 

1956 

4482*34 

4494 * 46 

4834.00 

29919 

25539 

1957 

5746*52 

5546.89 

5998.00 

33412 

28257 

1958 

5983.11 

6139*81 

6772,00 

35861 

30355 

1959 

8951*25 

8257.20 

9040,00 

38750 

32848 i 

1960 

11422*90 

9932.44 

11160.00 

46966 

40088 

1961 

11896.12 

10113 .44 

11440.00 

46356 

40299 

1962 

15328.04 12659*34 

14170.00 

50400 

43204 

1963 

18798*82 14738.00 

16900,00 

56057 

47144 1 

1964 

22152.06 16582.94 

19540.00 

58888 

48878 


contd 


f iai/li; 5*3 Cootcil 


335 


Unit of Value: Rs. Lakhs 


lfot»r 

Mo, of 
Manyaarsl 
worked by 
Workers 
ih^} 

Value of 
fuel 

Powers t 

Lubricant* 

Reflated 

Value of 

Materials 

Deflated 

m 

Value of 

Output 

(Current) 

Value of 
Output 
( Deflated) 

l':^49 

20021 

119.37 

574.70 

1166,35 

1317.71 

1950 

1964a 

12aa3 

5B9.6B 

1297.26 

1411.85 

1951 

1957a 

147.75 

752.44 

1727.56 

1698.38 

1952 

1907a 

147.96 

742.71 

1800.68 

1800.48 

1953 

ia373 

152.24 

856.51 

1846.82 

1870.62 

1954 

19951 

159.79 

860.38 

2087.88 

2015.21 

1955 

23115 

196. a 4 

1044.33 

2525.56 

2549.49 

1956 

25294 

244.76 

1179.81 

2858.97 

2948.38 

1957 

27211 

2aa.42 

1346*24 

3370.49 

3354.82 

195S 

2928 ? 

31a. 2a 

1519.49 

3688.48 

3499.98 

1959 

35735 

332.35 

2109.00 

5513.51 

4364.55 

I 960 

43379 

456.64 

2366,29 

6199.56 

5499.78 

1961 

40411 

507.72 

2671.18 

6820.58 

5969.19 

1962 

443 a 4 

51a « 04 

2871.23 

7684.88 

6158.95 1 

1963 

5 ia 74 

620.7a 

3305.78 

9342.95 

7400.77 ^ 

1964 

52751 

643.32 

3522.58 

10296.61 

8570.80 


1 , Manytar • 

300 X a Manhours. 




contd. . » 
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I«ar 

wty. of 
uutput 

CUOO Xoiis) 

Value 

Added 

at 

Current 
Price 
(Rs. Lakhs) 

Value 

Added 
Deflated 
{Es. Lakhs) 

Fixed Fixed 

Capital Capital 

{ Undeflated) ( Undeflated) 
Per person Per Manyear 
(Rs.OOO) worked by 

1949 

107.39 

463 .91 

519.10 

7.260 

7.461 

IW 

115.07 

569.97 

577*60 

11.042 

12.494 

1951 

I3S #42 

765.69 

634.00 

12.246 

13.461 

1952 

146.73 

744.05 

744*30 

12.662 

12.199 

1953 

1 53 « 4 t^ 

793.90 

656*^ 

13.903 

16.641 

1954 

164.24 

906.16 

766.10 

12*163 

15.473 

1955 

207.76 

1162.44 

1069.60 

13*666 

16.214 

1956 

240.29 

1261.42 

1270.70 

14*9^2 

17.721 

1957 

273.42 

1496*61 

1434*10 

17.199 

21.116 

1956 

265.10 

1663*55 

1670.10 

16.664 

20.429 ^ 

1959 

355.71 

2160.62 

1506.60 

23 .100 

25.049 I 

I960 

457.20 

2277.16 

2312.20 

24*322 

26.333 

1961 

4^6.49 

2447.73 

2269.60 

25.663 

29.436 

1962 

501.95 

2724.79 

2226.90 

30.413 

34.535 

1963 

6O3 .16 

3499.50 

2914.60 

33.530 

36.234 

1964 

696.52 

3661.75 

3765.30 

37.617 

41.994 i 


OOUtid 


fTablt 5.3 contdl 
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Rs.OOO. 


Tear 

littflattd" 

Book 

valu« of 
Fixed 
Capital 
P®rs 

mrmn 

i^yfiLated 

book 

Value 

of 

Fixed 

Capital 

M.Y, 

Deflated 
Current 
Value 
of F,G. 

Per 

Person 

Deflated 
Current 
Value of 
F.C. Per 
Manyear 

Output 

Current 

Value 

Per 

Person 

1%9 


6,557 

6.346 

6.556 

5.664 

1950 

12.459 

14,097 

12 .460 

14.096 

5.635 

1951 

12 . 0 d 0 

13*296 

13.716 

15,099 

6.017 

1952 


13.195 

14.197 

14.776 

9,069 

1953 

13.907 

16.646 

15.342 

16.364 

6.396 

1954 

12.464 

15.655 

13 .461 

17,122 

6.240 

1955 

14.534 

16.969 

15.241 

17,794 

9.356 

1956 

15.022 

17.769 

16.157 

19.111 

9.556 

1957 

16,601 

20,365 

17.952 

22.043 

10.066 

195 S 

17.121 

20,964 

16,664 

23 .123 

10*265 

1959 

21.309 

23.107 

23.329 

25.297 

14,226 

i960 

21 *146 

22 697 

23.762 

25.727 

13.200 

1961 

21,617 

25.026 

24.679 

26,309 

14,713 

1962 

25.116 

26.522 

26,115 

31.926 

15,246 

1963 

26.291 

26,411 

30.146 

32.579 

16.667 

1964 

26.161 

31.436 

33.162 

37.042 

17.465 
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Rs . 000. 


Tear 

Output 

iNil'lattd 

Ptr 

Parson 

Output 

Current 

ftlue 

Per 

_Minyeer 

Output 

Deflated 

Value 

Per 

. Manyear 

Value 

Added 

Current 

Per 

Person 

Value 

Added 

Constant 

Per 

Person 

1949 

6.442 

5.826 

6.582 

2.261 

2.530 

1950 

6,851 

6.603 

7.486 

2.565 

2.599 

1951 

7,881 

8.824 

8.675 

3 . 646 

2.936 

1952 

9.069 

9.439 

9.439 

3.747 

3.748 

1953 

8,506 

10.052 

10.181 

3.610 

2.986 

1954 

7,556 

10.465 

9.600 

3.576 

3.110 

1955 

9.447 

10.926 

11.030 

4.382 

4.039 

1956 

9*855 

11.303 

11,656 

, 4.300 

4.247 

1957 

10.041 

12.386 

12.329 

4.485 

4.297 

195 d 

9*760 

12.594 

11.951 

5.197 

4.657 

1959 

11.263 

15.429 

12.214 

5.576 

5.000 

I 960 

11.710 

14.292 

12,678 

4.847 

4.923 

1961 

12.877 

16.878 

14.771 

5*280 

4.939 1 

1962 

12.220 

17.315 

13.877 

5.406 

4.422 1 

1963 

12.202 

18,011 

14.267 

6.243 

5.199 

1964 

14.554 

19.519 

16.248 

6,592 

6.394 1 


eontd i . . 
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Year 

Total Averag^ 

IVages 4 Salary k 
benefits Wages 
of for all 

v^^ersons 

(fts.iiakhs; (Current) 

AreragiT 
Salary & 
Wages 
for all 
Persons ^ 
(Deflated) 

Average Wages Per 
M.I. worked by 
workers ^ 

Current Deflated 

All India 
Consumers 
Price 

Index 

SicsJ: 

1949 

153.32 

1033 

1053 

766 

761 

100,0 

1950 

ISO , 16 

1103 

1125 

917 

935 

100.0 

1951 

200.44 

1315 

1269 

1024 

1004 

104.0 

1952 

192. S 4 

1401 

1401 

1011 

1011 

102.0 

1953 

195.63 

1317 

1279 

1066 

1035 

105.0 

1954 

212,43 

1276 

1291 

1065 

1075 

101.0 

1955 

239.94 

1374 

1475 

1036 


95.0 

1956 

275.46 

1455 

1427 

1069 

1066 

104.0 

1957 

317.36 

1462 

1376 

1166 

1063 

109.9 

195^ 

359.94 

1550 

1377 

1229 

1055 

114.6 

1959 

430.67 

1602 

1534 

1216 

1037 

119.6 

i960 

536.44 

1796 

1493 

1237 

1027 

122,6 

1961 

569.24 

1933 

1560 

1456 

1191 

124.6 

1962 

643.76 

1965 

1572 

1450 

1149 

126.7 

1963 

751.46 

2176 

1649 

1447 

1097 

134.6 

1964 

620.09 

2340 

1570 

1555 

1043 

152.6 


*** All India Consumer Price Index Series has been nsed to 
deflated these series • ; ^ ^ 

^ Average salary or 

m * Sourees ®a®®rre Bank of India Bulletins. 
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Pric« indiciijs & Capital Utilization Ratio 
used in Construction of the Capital 
Series 


fear 

Capacity 
Utilization 
in the Paper 
Industry 

Gen. Price 

Index 

(1952-53-100) 
(For Calender 
lear) 

Price Index 
of Plant & 

Machinery 

1952 - 53=100 

(For Financial 

Tear) 


1 - - 

3 

L 

1949 

93.2 

100.3 

80,08 

1950 

91.8 

105.2 

81.42 

1951 

94.1 

122.4 

92 • 96 

1952 

93.8 

101.1 

100.0 

1953 

92.5 

105.6 

98.11 

1954 

90.0 

99.7 

97.10 

1955 

99.3 

91.5 

97.55 

1956 

91.3 

102.7 

99.12 

1957 

84*2 

108.7 

101.92 

1958 

94.2 

109.7 

104.05 

1951 

91.6 

120.8 

106,50 

I960 

86.3 

127.2 

112.00 

1961 

88*8 

128 i. 1 

115.90 

1962 

89.4 

130.3 

119.70 

1963 

. 92.1 

135.0 

126. 50 

1964 

88.3 

145.7 

130.40 


" ^ ~ ^ . ..^-iQO I 

Notes s (1) Capital utiliaation ratiOi (%) ** Installed Capacity 

it is taken front Monthly Statistics of production of Selected 

• ■ . i.' 

(2) 3oure« for the Prie® ladlciesi eff jpe, , gpsag|,lS^^Jig.g,i:; 

to the Govt, of India* Index Numbers of wholesale Prices* 

Gr - 

R*»erv® Bank of India Bulletins ^ ; 
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MAifeKl Jlld B,itoylour of Cost in Indian Paper Inc^ust^rv 

la thlf chtpttr the objective is to estimate a 
lonprun cost fuactioa for the paper industry of Xndia* 

The cost function is a mathematical expression for the 
relatloaship between the cost of production and the 
quantity of output produced by a firm or industry. It 
is uniquely determined by the firm^s or industry's 
production fuaction. The empirical estimate of the cost 
fuactioa for aa industry not only gives the cost -output 
relationship, but also reveals the characteristics of the 
technology eiibedded in the production function from which 
it is darived* In the previous chapter, we have established 
a linearly homogeneous Cobb*i)ouglas production function 
for the paper industry of India. We will now estimate the 
coat function for it and see, if the two functions 
C production and cost functions) give consistent results 
or not. Apart from this, by estimating the cost function 
we will bt able to know the effect of input prices on 
cost of production in the industry This information which 
ie very much significant in the ecaftexfe. of national planning 



can only be providtd by the cost function for the industry. 

Kflations h ^ Some Theoretical Hypotheses : 


A firm utilizes a number of inputs to produce a 
certain cosamodity. fhe relationship between costs and 

output of the comuodity then essentially depends upon two 
things: (i) the production function describing the 
technical relationship between the output and the inputs, 
and {ii) the condition of supply of inputs. Suppose the 
firm produces a single homogeneous product for which the 
production function can be stated as: 

y ** f ( , ♦ • . . . ) (2.1) 

’^®re y denotes the output and (1 = l,n) denotes 
tV.e input services, all measured in physical terms per unit 
of time. The right hand side of this equation constitutes 
a major part of the total coat of production inureal terms. 
Aieuaing that the production function is a single valued 
on®, continuous and homogeneous of degree n. By the 
assumption of single valued production function we mean 
thfit only one value of the output can be produced from a 
given set of the input services which is technological 
feasible. The aasumption of continuiety implies that 
output of the commodity (y) and the input service (x^^, X2 .. 
1^) vary together in a well defined way having the first 
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sn4 second order partial derivativefe. In other words, 
it in ponsible to vary some of the Inputs services singly 
or in cofibifiation, by small amounts from any initial 
position, the output will then change smoothly and will 
not be subjected to sharp Jumps. This emphasizes the 
possibility of continuous substitution of one input service 
ior another without causing sharp Jumps in output* With 
the possibility of substitution between input services, 
their supply becomes an important determinant of the cost 
of j>roauction# If the input proportions are fixed, supply 
of input service* affects the money cost of production but 
not the real cost of production which we have interpreted 
earlier as consumption of input services to produce the 
commodity. In this case, the production function remains 
as the sole detormiaanb of the real cost of production. 

fhe «> 3 t important characteristic of the production 
function that determines the shape of average and marginal 
cost curves for the commodity is the * degree of returns to 
scaled (or degree of homogeneity) expressed by it. We have 
defined the * degree of returns to scale* as the change in 
output of a commodity from the unit change in its inputs. 

In other words if all inputs are changed by 1 percent, the 
resultant percentage change in the output of the commodity 
will show the degree of returns to scale for it (Ref; Ch.S/V 2 ) . 
If the production function shows the increasing returns to 
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scale, this implies decreasing cost of production and 
vice versa. This is the most fundamental property of 
the production function which provides the basis for the 
theoretical hypotheses regarding the shape of average and 
marginal costs curves for a commodity in shortrun as well 
as in longrun. 


As we know, in shortrun some of the factors of 
production cannot be varied. The invariability of the factors 
of production makes the average and marginal cost ciirves to 
behave in a particular way as shown below. For the sake 
of simplicity, we assume that the shortrun production function 
contains only two inputs, one fixed and another variable. 
Because of the fixed factor, the production function will be 
bounded for the variable factor, indicating the increasing 
returns to scale in the beginning, followed by the constant 
returns to scale and ultimately, the diminishing returns 
to scale, as the level of the variable factor increases. 
Further, if we assume a constant price for the variable 
factor, the relationship between the production function 
and the shortrun cost function can, then, be expressed as 
follows s 


A.V.U. 
and M.C 



* dx M.P 


C2,2) 

( 2 . 3 ) 
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whir# 


A.V.« » Average variable cost per unit of output. 
M.U ■ Marginal cost. 


A.F, * Average productivity of the variable factor. 
M.P. »« i4arginal productivity of the variable factor. 
X » Number of output units, 
and p » Price of variable factor. 


Thus, these basic cost components are inversely 
related to the average and marginal products of the variable 
factor. The average and marginal products rise smoothly 
at first (increasing returns to scale), then keep a constant 
level (constant returns to scale) and after that fall 
(diminishing returns); the cost curves behave in the opposite 
w«y and so i«i have the traditional U-shaped cost curves. 

This is the most widely accepted hypothesis for the short- 
run cost functions. If the restriction of the constant 
price for the variable factor is removed, the shape of 
the cost curves may not follow the set course. Further, 
if the assumptions of a single variable factor and a single 
homogeneous output are dropped and the analysis is extended 
to a more general case having more than one variable factors 
and products, the shape of the cost curves would still be 
similar as shown above because of the existence of some 
fixed factors (Hicks, 1957)* 

A second hypothesis about the nature of cost 
output variation has been provided by H.T. Davis (1941). 
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.enutijic th« output by u, total cost by Q(u) and airerage 

cost by q(u) ht wrotts 

**Itt wjst iBamifacturing enterprises, the function 
<|(ui will tend to diminish for certain ranges of the 
variable u, since overhead costs remain nearly constant, 
while the cost of materials, labour and similar concomitants 
of actual production tend to increase linearly; that is to 
say, they increase proportionally bo u. 

It will be convenient to assume for the sake of 
mathematicttl illustration and without subjecting the 
prubiem at this time to statistical verification, that 
q(u) may be expressed approximately by a quadratic function 
that is, we shall write: 

Q(u) * au^ + bu + c 

Hence, the average cost has then the form 

q{u) * au + b + c/u ”( Davis 1941, P.125). 

A third hypothesis regarding the nature of cost 
curves is that total cost of production varies linearly 
with output and thus the average and marginal costs remain 
eonstgnt in shortrun. This has been given first by 
yntema (194)) ^940 and expounded further by Andrews 

in 1945 wrote; 

*»In general, : average direct costs per unit of 
product will be expected t© remain constant over large 
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ranr<.» of output, so long as the business continues to 
emnloj the sane methods of production, and the total of 
auch costs will rary proportionately with total output” 

c Andrews, ly45l. 

This hypothesis has been found consistent with 
a large body of empirical evidence {Johnston i960}, but no 
attempts have been made to show that this form of the 
shortrun cost function is a necessary consequence of some 
set of fundamental and self evident postulates e Supporters 
of this hypothesis have been content to argue either that 
this is what many businessmen think as their cost function 
fkitemani 1947 )• 

So far we have discussed the hypotheses regarding 
the shortrun cost curves. We will now discuss their longrun 
counterparts. In the longrun all factors of production catt 
be varied. The longrun production function for a fir® 
|,'roduclng a certain commodity would, therefore, be quite 
different from its shortrun counterpart, but what would be 
the shapes of the longrun total and average cost curves is 
difficult to say on a priori grounds . The conventional 
theory of the firm is not so helpful in suggesting their 
shapes as it is for the shortrun curves. There is, however, 
ganeral agreement on two points regarding the shape of the 
longrun average cost curve j Cl) it is an envelope of the 
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low«Bt cost points on the shortrun average cost curves 
CVinor, 1931) and C2| declines Tor the lower ranges of 
output for a variety of reasons given by Marshall (193S, 
Chapter 9), hobinson (1935* page 4^), Florence (1953, 
pp.49-60) and others (Stigler, 1946, pp. 279-2^3; Beacham, 
194^1* With given factor prices, economies of scale arise 
first because of the ease of dealing with large quantities. 
This makoa the average cost to fall. Another and "probably 
the most generally accepted reason for falling average cost 
is the existence of indivisibilities in both men and capital 
equipment# JUarge machines are usually more efficient than 
small one. The optimuBS size of machine for each process 
may differ so that high multiples are required to reduce 
average costs to a minimum", (Walters, 1963). 

Whatever be the reason, whether the greater 
degree of specialization or iiidivisibility, the fact is that 
inuptaiing returns and correspondingly declining average 
costs are met when a firm expands its operations over a 
long period of time, Eventually, however, if the firm 
expands far enough, the economies of large scale production 
will be exhausted and a phase of constant , returns and 
constant average costs will be met with. If the firm 
expands further, the stage of constant returns and constant 
average costs may continue or it may bo replaced by the 
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fitag® of decreating returns and increasing costs. 
i:.conomiats» views differ on this point. E.A.G. Robinson, 
for example, argued that the coordination of management 
and control becomes increasingly less efficient and so 
rising cost of management, gives rise to increasing 
longrun average costs {Robinson, 1935) • Florence and other 
have criticised this rationalisation on the ground that the 
propositions have not been tested in any systematic 
empirical study. In the words of Florence; "There is little 
to prove the universality end inevitability of any such 
law of increasing costs in the longrun when manufacturers 
have time to get new equipment in order to meet enlarged 
orders or anticipated orders and have time to reorganize 
and delegate responsibilities** (Florence, 1953)* Moreover 
it might also be argued that recent developments in computers 
and other managerial techniques have increased the relative 
efficiency of large management, so the argument of increasing 
aanageiitiit costs seems to be out of date. Summarising the 
arguments regarding the shape of longrun average cost curve, 
Walters wrote i 

the theoretical argvuaents suggest that the 
shortrun average cost curve has the typical ’U* shape 
although Menger has added several reservations . Theory 
is reasonably clear on the proposition that longrun average 
costs may ba axpectad to decline at first with increasing 




oC«l*. But for high outputs th® theoretical arguments 
ao not seem to be so convincing. Choice between the 
alternatives must depend on the empirical evidence”, 

(Waiters, lyb3, p. 4I,), 

The results of th# main empirical studies on 
longrun cost functions that have been conducted so far, 
do not support the hypothesis of U-shaped average cost 
curves# k large body of the empirical evidence given by 
these studies is in favour of th# L-shaped longrun average 
cost curve (Walters, 19631 Johnston, I96O1 Alaga, 196 / 9 ) « 

^•3 ilBiricil Invistlgatlon of the Cost-Qutput Relationship 
For Indian Paper Indus'^ 

In pursuit of our objective, we will now estimate 
the cost output relationship for the paper industry of India- 
The model that we will use for this purpose can be derived 
as followat 

The Modal i 

bet the production function of the industry be 
expressed ass 

y * A x^* x^^-*-, x^" u (3,1) 

Where y is the quantity of output and X2^, X2,#.- 
Xn are inputs in physical terasi {i»l,nl are coefficients 
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defined a3 the Input elasticities of output; U» is an 
ol 4 icianey paraiaetar, and u is a random error term, 

het P'^f ha the prices for the inputs 

*1» ^2» ••• ««<i Xjj respectively, so the total cost of 
production for the industry can be expressed as; 

C * p^Xj^ + + .... + p^x^ (3.2) 

The production function {3»1) specifies a variety 
of Input combination to product a given level of output. 

The problem iSi theny to determine that particular input 
combination which gives the minimum cost of production 
for the given level of output. For this, the rule, as 
given by the theory of production, is that, marginal rate 
of technical substitution between every pairs of inputs 
must be equal to the price ratio prevailing between that 
pair of inputs. An alternative version of this rule is, 
that, marginal productivity of the last unit of money spent 
on different inputs must be same. This equilibrium conditions 
for the optimal input combination (i.e. the one that gives 
the mlnimaa cost of production) can be derived by minimizing 
the cost of production subject to the constraint of the 
production function for a given level of output or by 
aiaximiaing the output for the given level of expenditure 
on inputs. Following the first approach, the equilibrium 
condition for optimal input combination under competitive 



cjnditlon d.riired from Kqs. (3.2) and (3.1) can be 


^2 *2 ^3 *3 Pq ^ 

_ (3.3) 


Thia condition of least cost or optimal input 
combination must be fulfilled for all levels of the output 
The locus of the points where this is met for different 
levels of the output, is known as the expansion path. If 
we solve Eqs. (3 *3) «nd {3*1) for (i*l,n), we obtain n 
derived demand functions for inputs ast 
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and r * *** ^^n^ 


*r* is a parameter which measures the degree of 
* returns to scaled. For ^increasing returns to scaled, 
»r* >lj for * constant returns to scale*, 'r*l} and for 
decreasing returns to scale, r<l# 


Substituting equations (3*4) in equation {3*2), 
get a oost function for the industry asr 
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C * ^ n 

^ ^ Pg ••• P ' 


Pn U- 


Wh®r« K « k,+ic +fc + 

•^23 li 


'■LH’‘4'‘ ••■'^n’T 


U'n i. 


( 3.5 


Th« cost function (3*5) is a unique relationship 
derived from the production function (3.1). It Is nothing 
but the reduced form of the production function. It 
rijveal® the sene thing in a different way as the production 
function does. 


If input prices are constant, ©q. (3.5) can be 
reduced to: 

t i/r 

C * & y (3.6) 


where K « K [^p”^’. ^ P*^”**. 

JL ^ 



is a constant. 


The exponents in Sq (3*5) i»e. r and ~ (i=*l,...n) are 
cost elaatifiitles with respect to output and Inputs 
respectively* For constant returns to scale (r * 1), 
Eq.O.O) reduces to a linear equation passing through the 
origiii ast 


C » Ky (3*7) 

FroBS Iqs* (3*5) bo (3*7), the average cost 
functions can be derived on dividing both the sides, of 
these equations by output Isvel fy)* For example, from 
equation (3*6) it can be derived asi 



In this tquation if r>l i.e. for increasing 
returns to scale, average cost (C/y) will decline with 
incieaae in y, and if r 41 i.e. for decreasing returns 
to scale, average cost will increase with increase in y. 
^or constant returns to scale (r * 1 ), average cost will 
be constant, equal to Like the average cost functions, 
the narginol cost functions can be derived from the total 
cost functions (fcq. 3.5 to 3 . 7 ), 

If the production function is of CES type, the 
associated cost function can be derived in the same way as 
wt have done above. The derivation is somewhat cumbersome 
and unnecessary in context of this study, we, therefore, 
omit it^* However, the only difference between the Cobb* 
Douglas and CES cost functions lies in the appearance of 
the elasticity of substitution in the later one. 

The equations 3*5 to 3*^^ are linear in logarithms 
which can be fitted with the application of ordinary least 
squares procedure. In the previous chapter we have 
established a linearly homogeneous Cobb*Douglas production 


For the derivation of the cost functions from the Cobb- 
Douglas or CEd production functions the following 
references may be cona^ted* 

Ferguson (1969), Brems a96B) and Merlove (1965). 
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f.inctl..n for th. piper industry of India. Ita oost 
fijnction, therefore, must be linear In the form as sho™ 

y 1* {3*7) If price variables are kept constant, for 
changing price variables, Eq. (3.5) must give the unitary 

cost ilisticlty with respect to y (V = 1). From t;h« 
empiriciil results shown below we will be able to test 
the v&lidity of these propositions ♦ 

^* 3.2 

The cost data have been taken from the CMI and 
AS I reports* The items included in the total cost of 
production are as follows j 

Ce) Capital Costi Wiich includes the amount of 
depreciation and imputed interest on the total capital 
(fixed and working! employed in the production. A constant 
interest rate of 7% has been assumed to compute the aaount 
of the imputed interest# 

(*»} Itibour Cost ? this includes wages, salaries 
and other payments made to all persons employed in the industry. 

(c) Fuel and. Power Costs s 

(d! Material Coats at the^lacMryi 

(el Q^her Miseellantous Costs such as inward 


transportation costs if they are not included in th© mat 
of materials} commission to purchasing agents; taxes and 
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duties on purchasts; postage | stationary and printing 
chjirgesj non-industrial services purchased in connection 
with the production and work done by other concerns for the 

industry. 


All these cost series are shown in Table 6.1 
and tha •acplanation of the terms related to them is given 
In Appendix 2.1 of chapter 2. The price indicies related 
f j four cost items have also been derived from the CMI 
and A3I reports. They are shown in Table 6. if. Table 6.2 
contains the deflated cost series. For the capital cost, 
we have already assumed a fixed 7% interest rate of 
compute the imputed interest and depreciation rates were 
also more or less constant during the period 1949-64, 

{Refs Table 6.4), it is, assumed to be at constant prices, 
i.e., we have not deflated it. 

In fitting the cost functions, we have taken two 
types of cost and output series: Absolute series in which 
the cost is taken in value term (Rs. Lakhs) and the output, 
in quantity term (90Q Tons); and Index series with 1952 

as base year for both. 

6*3 *3 |ifgresstoh I'ttfi * 

Variables I TC t Total cost (Rs. Lakhs). 

TC i Total cost, index: (1952*100 
y s Output} quantity (000 Tons) 



y : output, index 1952=100 
^1 * Index for Labour Costs 

P|. : Price Index for Fuel Costs, 

P ; Price Index for Material Costs. 

m 

Price index for the capital costs has not been 
incori»orat#d in the fits because of its relative constancy 
over the period 1949»1964 (Eef: Table 6.4)* 

I A) liegreaslon fits for the cost series at currrent prices ; 

1. In (TO « -0.09210 + 0.72392 ln(y) + 0.33373 In(F^) 

(6.52) (1.64) 

+0.79919 ln(P|.) + 0.432^2 In (P^) 

(2.32) (2,05) 

R * 0.99d92j F « 1275*76? d » 2.075 

2. ln(TO »-5.d7739+0.7d720 ln(y)+0. 27491 ln{P2^)+0.609601n(Pf) 

(6,5) (1.27) (1.64) 

+ 0.6l76g ln{P-j) 

( 2 * 73 ;) 

R • 0«99^^1j p * 1156,7? d » 2.47 

Both the fits are highly significant as shown by their F 
ratios which are much greater than the minimum significant 
limit of 5.67 at 1^ level of significance with (4,11) 

degrees of freedom. The megnitud# of the multiple correlation 
coefficient (R) is wy high in both the fits and they are 
free fro® the autocorrelation bias since d or (4**d) ^ dy^*1.66 
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Uith lu obstriTitions and 4 explanatory variables at 
2> level I for both of them. Except the output {y or y^ ) , 
all other explanatory variables are insignificant at 1 % 
level uf significance but at 5 % level the material price 
index is also, a significant cost factor. The fuel 

price index (P|') gets significant coefficient at level 
in Eq« (1) but in Eq*(2j it is significant at 10% level. 
Thus, in comparison with the material price index 
the fua3 and labour price Indices (P|. and P^) are virtually 
InsijpifiCint cost factors in the paper industry of India. 
Thar# are two possible explanations for this; (1) The 
shares of labour and fuel costs in the total cost of 
production of the industry during the period under study 
varied between I 4 to 20% and 9 to 12% respectively. 

CRefs Table 6*5)* Taking them separately, these are very 
eiiall parts of the total cost. Therefore, the effects of 
the price variation for them might have been too low in 
bringing appreciable changes in the total cost of production 
of the Industry. (2) The three price indices, Pj^, and 
used in the above cost functions are not truely independent 
of each other. TRe partial correlation coefficients for 
different pairs of these indices were found very high in 
magnitude varying betwaen 0*920 and 0.965* This correlation 
among these price index series seems to be because of their 



co%r,Qn trend, otherwise, it is unlikely that prices of 
labour, fuel and materials should vary together. Whether 
it iii true or spurious, such a high degree of correlation 
among the explanatory variables might have given the 
multicollinearity bias to the estimates of the parameters 
of and making them insignificant. 

For the insignificance of labour price we 

have one more explanation* We know, tn production labour 
can be substituted by capital which reduces its effect 
on cost of production. In the paper industry of India, 
the capital - Labour ratio was rising during the period 
under review, this implies substitution of labour by 
capital and hence decline in the role of labour prices 
as a significant cost factor. 

In view of the above possibilites of and 
being insignificant cost factors, w# have dropped them from 
the list of explanatory variables for the cost function of 
the industry in the next round of estimation, the material 
price index (P ) has been retained, because, the material 
cof.t alone constituted around 50 to 60 ^ share in the total 
coat of production of the industry during the period 1949-64 
CEeft fable 6 . 5 ). With inch a high percentage of the 
material cost, a small change in the material prices (Pjj|) 
might have considerably affected the total cost of production 
of the industry. The significant coefficient for the material 




I rict inaux in the above regression fits support 

thi« contention* Thus, with output (y & y ) and material 
'>rice Index fP^) ag the explanatory variables, the 
revised estimates of the cost functions for the Indian 
paper industry are as follows! 

3fa)TC • -23^4.61724+1341.37304 y+19.9ga33 P 

M 

(13.44) (i,ao) 

E » 0*99572; F » 755.0?; d =» I.93; 

(b| In(Ta) * 3.22^76^-1.01807 ln(y)+0. 81897 ln(P ) 

ytt 

(19.88) (4.51) 

E • *99812; F * 1724.8; d * I.47; 

/ * 

4(i) 1C - -154.98014 + 1.33990 (y ) I.21506 P„ 

(13.27) (1.60) 

E » 0*99557; F * 928.9 d * 1.10; 

/ ^ 

(b) In(TC) - -4.22867 + 1.02243 ln(F) + O.90722 In(^) 

(20.69) (4.79) 

E • 0*99834; F *• 1951.2; d ** I.65; 

This time we have fitted the linear fits also 
for trial but they are inferior than the corresponding 
log fits, l^g fits are significant in all respect having 
high values of E^ F and t ratios and they are free i^om 

the autocorrelation bias (d> * ! ..25 for k*2, a*l6 

except in Iq. 4(a) where the test is inconclusive) 




’Urn output tlastlcity of the cost (^) is unitary in 
hotii th# log fits as shown by the regression coefficients 

oi lu(y} ana ln{/}. This gives us the first empirical evidence 
from this analysis in favour of the constant returns to 
flcale (r ® 1) production function for the industry, which we 
have established earlier in chapter 5 of this study. The 
matHfisl price index (P^) has significant coefficients in 
both the log fits. These coefficients are the measure of 
the coat elasticity with respect to the material prices for 
the Industry. 

The cost functions described above are nonlinear 
(logarithmic) because of th# effect of changes in input 
price® on the cost of production. If this effect is removed, 
the cost functions should be linear, since the industry is 
hetiag constant returns to scale. Regressing the deflated 
coat of production on the output of the industry w# have, 
infact, got the linear cost fimctions as shown belowj 

CB| Regression Fi ts With Deflated Gost and_0utput_.Serie8 : 

5(a) TC - 0,34124 + 1071,«6232 y 

(S.E - 22.22) 

(t » 4B.IB) 

E • 0.99700 j F * 2321.69? d »l.BOj 

5(b) ln{TC) - 0.99502 ♦ O.9B362 ln{y}i 

(S-i * 0,O213B) 

(t * 46*06 ) 
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6(a) TC » -0,71109 + 1.03490 (y) 

(S.E. * 0.023) 

{% » 44.9^) 

R - 0.99656 j F = 2023.7I; d =1.15 

6(b) In(TC) » O.O98S7 + ln(y) 

(S.E. = 0.0226} 

{t =43.7} 

R - 0.99635? F = 1906; d * 1,22 

jtH thrift ribs ar® statistically significant. 
V«lu«® for t and F ratios are highly significant even 
at £>5% leva! of significance. They are capable of 
•xplaining over 95. 5)^ (E^) variation in the total cost 
of production. They do not show the autocorrelation 
bias among their residuals (d>d^ = I.I9 for K * 1, n=l6 
at 1/1 level of significance). Both the linear fits 
(JiqB 5(i) and 6(a)) are better than the corresponding 
log fits but the output coefficients in both the log fits 
are not significantly different from 1 (unitary output 
elasticity of cost for constant returns to scale) at 1 % 
level of significance. All four fits, therefore, support 
the hypothesi* of constant returns to scale prevailing in 
the paper industry of India during the period 1949-1964. 

The cost functions almost pass through th® origin (^hich is 
the condition for longrun cont function under constant 
returns to scale). Slight deviations from the origin as 
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vff! 111 tht fits I are natural because of the inexactness 
in the data* Mortofer, for extremely low levels of output 
tht cont output rtlatlonshlp may not be valid (because of the 
fixed cost) so tht role of the nonzero constant terra in 
hqt 5(a) and 6(b) may be ignored. 


4aa l3fsli_ of the fetslduals : 

For tht current and deflated total cost series, 
tht best eatimates of the cost functions are given by 
Equations 3{bl and 5(a) respectively. In fitting these 
equations we hate used the absolute cost and output series. 
We have choosta them for the analysis that follows, because 
they give direct estimates of the average and marginal costs 
in value terms. For the sake of convenience we wi-tie 
them again as! 


3(b) la(TC) - 3.22876 + 1.01807 ln(y)+0.8l897 

(19.m (4.51) 


or TG * 25.254 7 

(current) 


1,01807„ 0,81897 


m 


R » 0.998121 F * 1724.8; d » 1.47; 


5(t) TO • 0*34125 ^ 1071.86232 (y) 

(Conrt«nt) 

g « 0.99700; F - 2321.69; d « 1,80; 



Proii liquations 3(b) and 5(a) th® average cost 
fuijctions for tb# industry can be derived as; 

3(b) ATC « 25.254 p O.SU97 

(current) ® 


and 5(a) atg « MC 

(Constant) Constant 


1071. #623 2 


The tubscripts * current* and * constant* have 
bean used to show the costs at current prices and at 
constant prices respectively. The regression residuals 
for the total and average costs obtained from those 
equations are given in fables 6.7A and 6.7B. As shown in 
the tables, the residuals obtained from the total and 
average cost functions it current as well as at constant 
prices, very in sise between 0 to 6.5^ of the actual costs. 
For the costs at current prices, they are below for 
isoat of the years except 195#t 1959|196l and 1964 for 
nrhich they are between 3 bo 6535 (Refi fable 6.7A). In the 
case of deflated costs, residuals are slightly greater in 

magnitude than their current costs counterparts (Ref; 

Table 6*7B). All residuals are highly random in nature 
but as far as sign is concerned, they show a cyclical 
order, for first few years the residuals are positive 
indicatiiig under estimation of the costs, but for the 
middle range of the series they are negative showing 
overestiffiation. After that, they are again positive except 
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for th@ y«ar I964, 

It la a coiamon feature of the coat functions to 
give higher regression residuals* This is because, cost 
of production is affected by so many socio-economic, 
politllcal and technical factors, some of which cannot be 
quantified and included in the cost functions. In the 
words of Prof. Johnston: 

improved production practices may be spreading 
throughout the industry as time passes, the quality of the 
raw materials may be changing, the attitude of management 
to cost reduction may change with the phase of the business 
cycle, and so on. In general, changes which are random 
and unpredictabla from period to period need not, and 
indeed cannot, be adjusted for and will show up in a greater 
* unexplained* or residual variation in the statistical 
analysii". (Johnston, i960, p.29)* 

A brief survey of what has happened in the paper 
industry of India during the period 1949-64, has been given 
in Ch. 3 of this study. In the input structure of the 
industry, there were some remarkable changes during this 
period. The industry gradually became more and more 
capital intensive. The number of workers declined 
relatively (per factopy) but that of non— workers increased. 

The fuel consumption pattern has undergone important 



changes, Th« consumption of coal and firewood has declined, 
but on tho other hand, consumption of fuel oils and 
elects Icity has increased* Among basic raw materials, 
scircity of bamboo forced the industry to use auxiliary 
raw materials such as bagasse, wastepaper and straw etc. 

Viith this, the techniques of production have undergone 
changes. Un account of these structural changes, the cost 
structure of the industry was naturally bound to be changed. 
Chef: Table b»5l. The cost functions shown babove might not 
have accounted for all these changes, and, therefore, large 
residuals for some years are quite possible. Moreover, the 
effect of the price variations for labour, fuel, and other 
miicellazieous activities might not have been accounted for 
fully in the cost functions. The inexactness in the price 
indie its used to deflate the cost of production might also 
be a source for the large residuals frem the fitted cost 
fimetions expressed by equation* 5(a) and 5{t''). 

Barring a few years, the residuals are in general 
very small ih magnitude. The cost functions expressed by 
equations 3(b) and 5(t) are, therefore, reasonably 
acceptable fits for the paper industry of India. They have 
explained more than 9b. 5?^ variation in the actual cost of 
production of the industry for the period 1949*b4* 
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In idditiion %q the cost functions described above, 
w# ha?a fitted some more, assuming quadratic relationship 
between cost of production and output of the industry. In 
these fits the coefficients for higher order output variables 
i y and y | were found statistically insignif leant leading 
thereby to the rejection of the U-shaped cost output 
relationship for the paper industry of India. For example, 
in the following equation, we find almost insignificant 
coefficient for y and no Improvement in the value of R 
which we found in the simp3ie linear fit between TC and y 
established earlier (Refi Iq. 5(a}}» 

C7) TC - -419.65546 + 1212.61377 y + 39.54596 y^ 

(6.33) {1.03*} 

R * 0.997J F » 721.06 

6.4 Mnter-^izf^ 

tt,i:g.g.i£,§f,gUffiia3L 

So far we have estimated the cost functions for 
the Industry using the tlmeseires of aggregate data. These 
cost functions give us average estimates of the output and 
price elasticities of coat and degree of returns to scale 
for the firms operating in the industry* The constant 
return* to scale as shown by the fitted cost functions for 





tlic Iniiuatry dote not nwan that all the firms operating 
in the induitry are haring It. Soma of them might be 

hivin|/. incr@ft8iiig; rsturns to scal@ and soiae dacreasing 
returns to scala ao that on the average we get constant 
rttiurns to scale for all of them. A modern paper mill 
of moderate size (about 30»000 tonnes of capacity per year) 
requirss heav|' investment in the beginning, but investment 
and coat of production decline as the size of the mill 
increases . This implies economies of scale prevailing 
in the industry# Empirically this can be tested by fitting 
coat functions for mills of different sizes, but this _is 
not possible in this study because of the nonavailability 
of ths Intsr-fira coat and output data for the industry. 
However, In the CMI reports such data is available for the 
firms grouped together in 9 different ’size* classes on 
the basis of the number of workers employed by them. As 
an ixperiment, using this data for the years 1955, 1956 
and 1957 (Rsft Table 6.6) we have fitted some cost functions 
for the industry which are as follows: 


ftrlablesJ TC * Total cost (Ea. Lakhs) at current 

Prices. 

y * Total output (Es. Lakhs) at current 
Prices. 


1. The following references may be insulted for this result: 
U.H./P*A.O# (1962,Vo1. II, PP*533^35, Tables 1 to 7)} and 
Westoby (1963, p*13)* 
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(Siace both TC & y reprosent cross-sectional 
uaiit, th® questions of their deflation, does not arise.) 




1955 


^ i - 1 TC * 1,15240 + 0,76794 (y) 

(SE « 0.015) 

( t * 51.43) 

I • ¥ » 2649.99 

3(b) In(TC) • 0.25359 + 0,91357 ln{y) 

(SE « 0.019) 

( t « 47.53) 

E ■ 0,9934 F ** 2253.93 


1956 


9(t) TC » 1.23703 + 0.75537 (y) 

(SE « 0.003) 

( t * 95.02) 

E » 0.9996| F * 9023.45 i 

9Cb) In(TC) * 0.01932 + 0.95331 ln(y) 

(SE “ 0.0256) 
t » 37.12 ) 

E - 0.9975 F « 1373.151 


1957 


10(a) TC * 1.03215 + 0.76335 (y) 

(SE * 0.0069) 
t - 110.46) 

R « 0.9997i F * 12203,01 

10(b) In(TC) - 0.22131 ^ 0.92477 ln(y) 

(SE * 0.0137) 

{ t * 67.37 ) 

I « 0.99921 F » 4539.47 



la this s«t of tquations, we find, ali the 
three llmw fits having marginal superiority over 
their logarithmic counterparts since they have higher 
values for both R and f ratios* However, the difference 
is very much negligible* For practical purposes, both the 
types of fits are equally acceptable. For simplicity 
we may accept the linear fits which support our earlier 
findings of constant returns to scale prevailing in 
the paper industry of India* In the logarithmic fits, the 
output elasticity of cost i*e* the coefficient for ln(y) 
is significantly differant from unitary. Since it is less 
than unitary, this implies increasing returns to scale 
prevailing in the industry* However, the degree of returns 
to scale given by the logarithmic fits is very close to 
unitary. This is evident from the following table: 


fear 

Output Elasticity 
of cost (Coeff* 
of ln(y)) 

(p) 

Degree of 
Ret'urns to 
Scale 
(r) 

1955 

0,91357 

1.09 

1956 

0.953^1 

1.05 

1957 

0,92477 

l.Ot 


Aa the table shows, the logarithmic fits give us almost 



3?2 

uiiiiar, uefr«e of returns to scale (r) for the industry. 

I .^tatinticuily, however, the valuesof ♦r^ are significantly 
Jillerent irom unity at 5!*> level of significance). The estimat 
tntinuita of the cost function based on ’intersize’ cross- 
tec tional data thus, support the conclusion of linear cost- 
out |iUt relationship that is, the constant returns to scale 
prevailing in the paper industry of India, which we have got 
earlier fro® the cost functions based on aggregate time 
series data. Alagh (1969) in his study of cost output 
relationship for the industry along with others, also 
concluded similarly. It means our estimates of the cost 
functions for the industry are reasonably acceptable. 

6*5 

The pri*e object of this chapter was to establish 
e long-run cost function for the Indian paper industry and 
thus, to have an alternative test for the constant returns 
to icale prevailing in the industry. The cost function 
has beun derived from the Cobb— houglas production function, 
two versions of which were fitted to data covering the 
period 1949-h4* la ©a® version, the total cost of 
production at current prices has been regressed on the 
quantity of output and the material price index for the 
industry* la aaotter version, deflated tfetal cost of 



j)ro;iuct Ion hits bs®n rtgrsssed on bh® qurnibiby of 
uul^ut lilons* Both th« typ«s of fits have shown unitary 
iiauticity of cost of production with respect to the 
output of the industry which support the hypothesis of 
constant returns to scale prevailing in the industry. 

Fro® the cost functions based on ’inter size’ cross- 
sectional data, we have got further evidence in support 
of this hypothesis. 

The effect of the changes in the prices of 
fuel and power sources and labour on the total cost of 
production of the industry was, almost, insignificant 
during the period under review, but the price of material 
was a highly significant cost factor as revealed by the 
cost functions for the industry. 




Ttbli 6,1 


Trial Coit of Produetioa {UnadlustPrf f*,,!! \ 

In IndlM P.p.r coverage) 

I At Currant Prices) 


Rse Lakhs 


Tear 

Capital 

Cost* 

Labour 

Cost 

^‘uel k 
Power 

Costs 

Material 

Costs 

1949 

117*14 

211,2a 

107.93 

592.14 

1950 

i«i. 7 a 

245*16 

124.23 

593.62 

1951 

203.92 

233.87 

142.79 

794.69 

1952 

197.53 

273.13 

143.25 

394.07 

1953 

231 . 2 ? 

239.61 

155.60 

334.49 

1954 

245.90 

323.73 

163.03 

1004.30 

1955 

279.20 

370.75 

202,50 

1121.22 

1956 

359.64 

435.43 

262.42 

1293.51 

1957 

472.06 

495.45 

345.23 

1493,93 

195 fi 

513.01 

556.01 

415.94 

1977.39 

1959 

640.72 

693.22 

515.60 

2795.50 

I 960 

646 • 06 

344.74 

645.91 

3214.64 

1961 

944.75 

396.21 

714.14 

3534.62 

1962 

1037.33 

1000.27 

792.94 

4074.59 

1963 

1324.96 

1219.97 

1011,93 

4736.07 

1964 

1615.11 

1377.77 

1073,27 

5193,70 


!• Includes the iaputed interest at the rate of 7^ on total 
productif© capltalt 


t.l coiitdl 


Rs. Lakhs 


Year 

neoui 

tost* 

■“total 

Cost^ 

output^ 

{000 Tons) 

Fixed 

Capital 

Per 

1 

2 • jO 

1030.^5 

107.4 

16.96 

Vi50 

a , 97 

1153.76 

115.1 

26.06 

mi 

14.07 

1439.34 

136.4 

27.34 

1952 

14.01 

1532.09 

146.7 

27.62 

im 

13.19 

15^1.17 

152.5 

27.20 

1954 

13.98 

1750*96 

164.2 

27.03 

1955 

13. 9 d 

1977.92 

207.6 

26.16 

1956 

20.65 

2371.65 

240.3 

37.11 

1957 

27.55 

2636,26 

273.4 

49.56 

195a 

30.35 

3492*20 

305.6 

53.77 

1959 

16 d .93 

4616,97 

355.7 

72.36 

I 960 

201,00 

5754,35 

457.2 

64.50 

1961 

196.13 

6335.66 

466.5 

59.07 

1962 

251.50 

7156.94 

502.0 

59.91 

1963 

337.25 

^ 630.23 

603.2 

' 66*69 

1964 

378.74 

9646.60 

696.5 

65.43 


2* Includss Tr»H8|»ortt«tion costs, soimnlss ion etc., paid by the industry; 

work don® by others and other miscellaneous costs. 

3. Total may not b® tJcact because of rounding of the figs, 

4* Output inciudis papsr and paperboard* pulp for sale and other 
pa|Mir products manufactured by the imustry. 


Sounsas CMIiASI Reports* 


Tabli 6.2 


Total i-ont of Frociuction in Indian Paper Industry . at 1952 Prices 
|i949*“1964 Unadjusted for Full Coverage) 

Es. Lakhs 


fear 

Uur-itai 

Cost 

Labour 

Cost 

Fuel & 
Power 

Costs 

Material 

Costs*®' 

1949 

117.14 

273.73 

119.37 

672.45 

195^ 

181 . 7 S 

31.0,70 

128.13 

693.33 

19!>1 

203.92 

302.41 

147.75 

892.10 

1952 

197.53 

278.13 

147.96 

909.00 

1953 

238.27 

308,10 

152.24 

942 • 00 

1954 

245.90 

346.10 

159.80 

1056.12 

1955 

279.20 

378.00 

196 a 84 

1250.54 

1956 

359.64 

417.13 

244.80 

1403 .11 

1957 

472.06 

468.03 

288.42 

1594.06 

195 « 

513.01 

502.38 

318.28 

1805.03 

1959 

640.72 

542.81 

382.35 

2460 * 26 

I960 

848.06 

657.90 

456.64 

2730.99 

1961 

944.75 

649.30 

507.72 

3217.10 

1962 

1037.33 

705.98 

518.04 

3381.59 

1963 

1324.96 

785.20 

620.80 

3884.31 

1964 

1615. 11 

824.89 

643.32 

4359.71 


♦Inoludas all other miscellaneous costs* 


{'i.’jftlt c<nta.| 


3 ?? 


li'nr 

Cost 

Outpirt 
(000 Tons) 

^varagt 

Toti. 

Cost 

(Rs.Per 

Ton) 

Average 

Material 

Cost 
(Es. Per 
foaJ 

174? 

1132.69 

X07«% 

1102.0 

645.0 

1750 

1313 . 9 /, 

115.1 

ua.o 

603.0 

IV >1 

1546.18 

138.4 

1116.0 

646*0 

1952 

1532.62 

146.7 

1044.0 

620.0 

1953 

1640.61 

152.5 

1076.0 

618.0 

1954 

1807.92 

164.2 

1100.0 

637.0 

1955 

2104.58 

207.8 

1013.0 

602,0 

1956 

2424.68 

240.3 

1009.0 

583.0 

195? 

2822.5? 

273.4 

1032.0 

583.0 

1951 

3138.70 

305.6 

1027.0 

590.0 

1959 

4026.14 

355.7 

1132.0 

691.0 

I960 

4693.59 

457.2 

1024.0 

600.0 

1961 

5318.8? 

486.5 

1095.0 

662.0 

1962 

5642.92 

502.0 

1124.0 

675.0 

ly63 

6614.27 

603.2 

1097.2 

643.0 

1964 

7443 .03 

69^ ♦ 5 

,1.0'66'^0' 

624.5 


Souret* C/^IiASI Raports 


Tibl# 6.3 



Com of I'roduction p«r Unit of Output (Rs. 
in IndiinflpBr Industry 1949-1964 
f 4 t Currsnt Prices) 


Per Ton ) 



1949 

109.1 

IW.O 

19 i »0 

15a. 0 

i 44 .a 

1951 

1 J *1 *1 

14 /♦ J 

135.1 

1952 

134* 6 

123.4 

1953 

156.3 

143.3 

1954 

149*7 

137.3 

1955 

134.7 

127.2 

1956 

149.7 

137.2 

1957 

X f «• f 

15a . 3 

195a 

167.9 

153.9 

1959 

lao.i 

165. 1 

I 960 

1 ^ 5.5 

170.1 

1961 

194.2 

i 7 a.o 

1962 

206.7 

119.5 

1963 

219.7 

201.4 

1964 

231.2 

212.0 


196.7 

100.0 

100.5 

100.0 

213*1 

100.3 

100.0 

107.4 

205.1 

104.2 

103,2 

102.6 

109.6 

96.4 

101.0 

100.5 

190.0 

96.6 

102.1 

101.6 

197.1 

100.2 

99.3 

90.0 

170.4 

90.7 

97.5 

97.0 

101.2 

92.1 

109.2 

100.7 

101.2 

92*1 

126.3 

125.7 

101.9 

92.5 

136,1 

135.4 

196.3 

99*0 

145.0 

144.2 

104*0 

93.9 

141.3 

140.6 

104.2 

93.6 

146.0 

146.1 

199.3 

101.3 

150.0 

157.2 

202.3 

102.0 

167.0 

166.9 

197*2 

100.3 

154,4 

153.6 






{Table 6*3 contd.) 


Tear 

Average Material 
goat 

Average Total 

Cost 

RK 

Index 

( 1949 * 100 ) 

Es« 

index 

( 1949 * 100 ) 

1%9 

553.6 

100.0 

959.9 

100.0 

1950 

523.6 

94.0 

1002.7 

104.5 

1951 

5^4.3 

105.5 

1039.9 

108.3 

1952 

6IS.9 

111.8 

1044.2 

108.8 

1953 

588. S 

106 « 4 

1037.1 

108.0 

1954 

620.0 

XX 2 e 0 

1066.1 

111.1 

1955 

541.7 

97.8 

951.9 

99.2 

1956 

546.9 

98.8 

987.0 

102.8 

1957 

557.9 

100,8 

1038.1 

108.1 

195 S 

657.1 

118,7 

1143.0 

119.1 

1959 

833.4 

150.5 

1354.7 

141.1 

I 960 

747.1 

135.0 

1258.6 

131.1 

1961 

777.2 

140.4 

1302.4 

135.7 

1962 

861.9 

155.7 

1425.8 

148 . 5 

1963 

841.1 

151.9 

1430.8 

149.1 

1964 

798.5 

Xiirif * ^ 

1381.3 

143.9 


Sources CMIsASI Reporfew 
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Table 6,4 

Price, Costs and Output Indicies (1952*100) for Cost 

Functions 


Tear 

Price of 
Capital 
( Deprecia- 



Price of 
Labour 

Per Person 
_j»aPloyed 

^rice of 
Fuel and 
Power 

Price of 
Materials 

General Price: 
Index 

1949 

99.26 

73.50 

90,23 

67.53 

100.30 

1950 

96.42 

76.72 

96.75 

*12 

105.20 

1951 

100.74 

93.65 

96* if if 

67.51 

122.40 

1952 

100.00 

100.0 

100.00 

100.00 

101.10 

1953 

101.53 

94.01 

101.67 

94.49 

105.50 

1954 

101.62 

91.21 

101,65 

95.36 

99.70 

1955 

102.72 

96.06 

102.67 

69*27 

91.50 

1956 

105.47 

103.69 

106,97 

91.27 

102,70 


104.^ 

105.66 

119.46 

93.65 

106,70 


105.26 

110.66 

130.40 

110,56 

109.70 

HB 

106.60 

126.63 

134.53 

115.93 

120,60 

i960 

107.22 

126.40 

ia.i6 

119.37 

127.20 

1961 

109.51 

136,02 

141.04 

115.30 

126.10 

1962 

106.50 

141.69 

152,76 

132.06 

130.30 

1963 

106.60 

155.37 

162.59 

125.95 

135.00 

1964 

104.51 

167.03 

167.26 

126.47 

145.70 


Covi+d • . . 




{Ttbl® 6.4 contd.l 
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Year 

Output ' 
Index 

Total 

Cost 

at 

Currant 
Pglcti 

^otal 

Cost 

at 

1952 

Prices 

Material 

Cost at 
Current 
Prices 

Material 

Cost at 

1952 

Prices 

1949 

73.19 

67.22 

77.8 

66. 50 

74.00 

1950 

78.42 

74.37 

85.6 

67.00 

76.20 

1951 

94.33 

93.45 

100.9 

88,8 

98.10 

1952 

100.00 

100.00 

100.0 

100.0 

100.00 

1953 

103.90 

103.97 

107.0 

98.9 

103.60 

1954 

111.93 

114.06 

118.0 

112.1 

116.10 

1955 

341.61 

128.82 

137.4 

125.5 

137.60 

1956 

163.76 

154.12 

158.2 

144.7 

154.70 

1957 

186.34 

185.06 

180,9 

. 167.5 

175.20 

1956 

208.28 

229.96 

204.8 

221,3 

196.80 

1959 

242.42 

317.27 

262,7 

312,7 

270,60 

1060 

311.59 

378.11 

312.8 

351.0 

300.40 

1961 

319.29 

417.68 

347.7 

400.1 

354.00 

1962 

342.09 

471.15 

368,3 

455.8 

372.00 

1963 

411.07 

574.27 

431.6 

529.8 

427.20 

1964 

476.06 

645.47 

480 . 1 

581.3 

479.50 


Souro.i OMI: ASI Beports 
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fabit 6.5 

Coat Structura of Paper Industry 1949-1964 

14 Chares of Different Cost Components in Total 

Cost of Production) 


lear 

■ 

Imputed 

Interest* 

4 

Spre- 

ciation 

_ 

Salaries k 
Wages, etc 

% 

Fuel 

Power k 
Lubricants 
% 

Materiial 

Cost 

% 

Misc. 

Oostif • 

% 

1949 

6 . 75 ( 11 . 36 ) 

4.61 

20.50 

IQ . 47 

57.45 

0.21 

1950 

8 . 95 ( 15 . 77 ) 

6.82 

21.25 

10.77 

51.45 

0.78 

1951 

8 . 30 ( 14 . 16 ) 

5.86 

19.72 

9.92 

55.21 

0.98 

1952 

7 . 66 ( 12 . 90 ) 

5.24 

18.15 

9.68 

58.35 

0.93 

1953 

8 . 73 ( 15 . 07 ) 

6.34 

18.32 

9.84 

55.93 

O' • 34. 

1954 

8 . 10 ( 14 . 05 ) 

5.95 

18,49 

9.31 

57.35 

0.81 

1955 

8,26(14.11) 

5.85 

18.74 

10.24 

56.20 

0,71 

1956 

8 . 64 ( 15 . 6 ) 

6.52 

18.36 

11.06 

54.55 

0.86 i 

1957 

9 . 11 ( 16 . 63 ) 

7.52 

17.46 

12.17 

52.81 

0.94 : 

195 « 

7 . 67 ( 14 . 68 ) 

7.01 

15.92 

11.91 

56.64 

0.85 

1959 

6 . 83 ( 13 * 29 ) 

6.36 

14*49 

10.70 

58.01 

3.52 

1960 

7 . 37 ( 14 . 74 ) 

7.37 

14.68 

11.22 

58,85 

3.51 1 

1961 

7.36(14.93) 

7.55 

14.15 

11.27 

54.84 

4.83 

1962 

8 . 53 ( 14 . 50 ) 

5.97 

13.98 

11.08 

56.92 

3.52 

1963 

8 . 15 ( 13 . 35 ) 

7.20 

14.14 

11.73 

54 * 88 

3.91 

19^ 

8 . 70 ( 16 . 74 ) 

8.04 

14.28 

11.18 

53.88 

3.92 


♦At Interest ^ 

Figs, in bracket. «h«. th« % .tare of Total Capital Costs 

Source t CMIjASI Eeports 
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ftble 6.6 

Cost Structurt! All Industries 1949*1964 
f (' Shtrt of Different Cost Components in Total Cost 

of Production) 


leer 

Imputed^ 

Xaterett 

"Bipre- 

ciation 

% 

Labour 

Cost 

% 

Fuel 

Costs 

% 

Material 

Costs 

% 

Misc. 

Costs 

% 

1949 

3 . 69 ( 5 . 66 ) 

1.79 

19.34 

3.36 

70.87 

0.75 

1950 

t.48(().35) 

1.87 

19.95 

3.68 

721.09 

0.91 

1951 

4 . 16 ( 5 . 74 ) 

1.58 

15.78 

3.25 

74.32 

0.91 

1952 

4 . 56 ( 6 . 41 ) 

1.85 

17.92 

1.92 

71.19 

0.52 

1953 

4 . 61 ( 7 . 04 ) 

2.16 

19.66 

4.31 

67.97 

1.02 

1954 

4 . 64 ( 6 . 74 ) 

2.10 

18.40 

4.11 

69.56 

1.19 

1955 

4.72(6.93) 

E • 

18.08 

4.01 

69.58 

1.40 

1956 

4 . 78 ( 7 . 04 ) 

2.26 

17.38 

4.02 

70.12 

1 . 44 

1957 

4 . 99 ( 7 . 46 ) 

2.47 

16*80 

4.33 

69.87 

1.52 

195 « 

5.40(8.46) 

3. 06 

16.99 

4.29 

SB. 25 

1.51 

1959 

4 . 88 ( 8 . 37 ) 

3.49 

17.59 

4.85 

64.71 

3.42 

19«) 

4 . 81 ( 8 . 37 ) 

3.56 

16.57 

4.94 

65.29 

3.83 

1961 

4 . 88 ( 8 . 62 ) 

3.74 

15.72 

4.99 

65. 58 

5.09 

1962 

6 . 28 ( 11 . 10 ) 

4.82 

15.95 

5.36 

62.08 

5.51 

1963 

6 . 35 ( 11 . 06 ) 

4.71 

15.63 

5.82 

61.25 

6.24 

1964 

6 , 94 ( 11 . 73 ) 

4.79 

15.58 

5.43 

60,90 

6,36 


Hot., tif. in br.ck.t. show H sb>r» of total capital coats 
♦ At 7% Interest. _ 

Soureei GMIiASI Reports for 1949 to 1964. 
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Tablt 6. 7 A 


Ktgre 3 sicn Heiidusls for Total & Average 

Carrent ftrices 

Costs at 


tear 

Actual 

Total 

Coat 

Es* 

Lakhs 

Estiiiatid Residuals 
Total Unexplai- 

Cost ned’^ 

Rs .Lakhs 

E 3 : 3 b 

Actual Istiniate 
Average Average 
Cost Cost 

Rs.Per Rs.Per 
Ton Ton 

Ea^^b 

Residuals 

Unexplained* 

1949 

1031 

1022 

9 ( 0 . 9 ) 

960 

951 

9 ( 0 . 9 ) 

19$0 

1154 

1141 

13 ( 1 * 1 ) 

1003 

991 

12(1.2) 

1951 

1439 

1408 

31(2.10) 

1040 

1026 

14(1.36) 

1952 

1532 

1565 

« 30 (- 2 . 15 ) 

1044 

1068 

- 24 (- 2 . 3 ) 

1953 

15 ftl 

1556 

25(1.60) 

1037 

1020 

17(1.66) 

1954 

1750 

1702 

48 ( 2 . 75 ) 

1066 

1037 

29(2.76) 

1955 

1977 

2018 

-41(-2.02) 

952 

971 

-19(-2.02) 

1956 

2371 

2392 

. 21 (- 0 . 9 ) 

987 

996 

- 9 (- 0 . 9 ) 

1957 

283 ft 

2921 

-83 (•2.9) 

1038 

1069 

- 31 (- 3 . 0 ) 

195 ft 

3493 

3714 - 

*221{ •• 6 a 04 ) 

1143 

1215 

- 72 {- 6 , 3 ) 

1959 

4819 

4537 

282(5.8) 

1354 

1275 

79(5.6) 

I960 

5754 

5710 

44 ( 0 . 8 ) 

1259 

1250 

9 ( 0 . 85 ) 

1961 

6335 

6063 

272(4.3) 

1302 

1247 

55 ( 4 i 2 ) 

1962 

7156 

7044 

112(1.60) 

1426 

1400 

26(1.0) J 

1963 

8630 

851ft 

112 ( 1 . 3 ) 

1431 

1412 

19 ( 1 . 3 ) i 

1964 

9649 

10097 ’ 

•348 { *3 .6) 

1381 

1447 

m 

• 

. 4 * 

I 

0 

1 


• Fi,s. in brnoket. are raaiduals as percentags of 
ftetual costs* 
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f«We 6 , 7 B 

ittgreiiaion Rtsida.'^ls for Total k Avtrage Costs at; 

Coastaat Prices 


fear 

ActUil 

Cost 

hi. 

Lakhs 

Latimated Residuals Actual Estimated 

Coat Es* Unexplained Average Average 

Lakhs Rs. Lakhs Cost Costs 

Lq* 5 a Eq# 5 a Rs.Per Rs.Per 

Ton Ton 

Difference 
Between 
Actual 
& Estt. 

Cost* 

1%9 

IIS3 

1151 

32(2.711 

1102 

1072 

30 

1950 

1314 

1234 

60 ( 6 * 06 ) 

1141 

1072 

69*** 

1951 

1546 

14^4 

62(4*01) 

1116 

1072 

44 ’*'*!' 

195a 

1532 

1593 

-*41 i * 2 e 66 ) 

1044 

1072 

-26 

1953 

1641 

1636 

5(0.30) 

1076 

1072 

, 4 

1954 

idod 

I76I 

47 ( 2 . 6 ) 

1100 

1072 

26 

1955 

2105 

2227 

-122( -5.6) 

1013 

1072 

«, 59 ** 

1956 

2425 

2576 

.151 (- 6 . 3 ) 

1009 

1072 

- 61 ***' 

1957 

2622 

2931 

- 109 (- 3 . 9 ) 

1032 

1072 

-40*’*' 

19511 

3139 

3276 

• 137 (- 4 . 35 ) 

1027 

1072 


1959 

4026 

3613 

213(5.29) 

1132 

1072 


I960 

4694 

4901 

-207 (- 4 . 45 ) 

1024 

1072 

*46*'* 

1961 

5319 

5215 

104 ( 1 . 9 ) 

1095 

1072 

23 . 

1962 

5643 

5361 

262(4.5) 

1124 

1072 

52**'* 

iy63 

6614 

6465 

149 ( 2 . 25 ) 

1097 

1072 

25 


7443 

7466 

- 45 (- 0 . 6 ) 

1066 

1072 

-6 , 


• Figi, in bracketa are residuals as percentage oi acu««- 
•» This dlff.r.ne8 b.t«en actual and averag# estimated eoat la 
aicnifioant at 0*05 level oi* significance* -^4 

♦»»* This difference is significant at 0*005 level of sign ca 
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T«bl* 6.8 

f©i* CpoiiKKSis^ioaal 


■Hz# of firms 
According to 
tht So, of 
I'srsoii p«r 

'O 

-ms. 

Output 

Cost 

1-20 

0.90 

1.24 

2l»it*9 

4.65 

6.42 

50-99 

53.19 

45.97 

100-249 

121.32 

96.07 

250-499 

20,03 

15.51 

500-999 

471.05 

354.57 

1000-1999 

737.92 

516.54 

2000-4W9 

1115.66 

766.16 

5000 k AIjoys 

KU 

m 

*1 MMMK IM 

2334.54 

1623.50 


Goat Functions 
Bs, Lj^khs 


is n 




Output 

r" ■■ 

Cost 

Output 

Cost 

1.85 

2.06 

0.12 

0.19 

17.64 

18.90 

14.31 

14.19 

81.34 

71.85 

83.42 

80.50 

99.95 

72.15 

122.17 

89.73 

27.01 

16, 60 

180.30 

128.97 

373*20 

306.60 

293.94 

257.11 

926.31 

653.99 

800,25 

566.44 

1331,66 

1024,75 

1875.98 

1442.10 

Mil 

Mil 

Nil 

Nil 

2858.97 

2166.71 

3370.49 

2579.59 
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th# ddmiiiici for paper and paperboard increases with the 
•iononic prosperity of a country* ¥e got this result by 
correlating the percapita income and percapita consumption 
of paper and paperboard in 46 non— communist countries of 
the world* In the developed countries the industry has 
acquired important place among the manufacturing industries 
and it is still growing though with slower rates than in 
the developing countries. In India the industry has made 
very rapid progress during the past 100 years, particularly, 
since the beginning of the plans. The futtiipe prospects of : 
the industry art bright in this country since the paper using 
sectors such as education, mass communication, business and 
industries, etc., are expanding day by day* 

In chapter 2, we have given a brief description of 
the sources of data and estimation procedwes for the variablei 
used in this study and in chapter 3, the historical trends in 
veFious categories of inputs and outputs have been analysed 
covering the period 194S-64* During this period the anntial j 
rate of growth of the fixed capital in the industry was move | 
than double of the rate of growth in the labour input [ 

resulting in a rising trend in the capital-labour ratio. The 
rise in wages, etc., was an important factor leading to more 
and more substitution of capital for labour. The rate of 
growth of the ioutput in the industry was also slower than that 
of capital during the period under review. As a result of : 
this, the productivity per unit of fixed capital (i.e. inverse 



of th® capital output ratio) was declining. The productirity 
(value of outimtl per person or per man-year worked was 
rising during the period under review in the industry, mainly, 
because of the rising cajital intensity or what we call as 
* capital deeping*. 

There were some changes in the structure of different 
categories of inputs in the industry during the period imder 
review# The annual growth in the total consumption of fuel 
and power has maintained its parity with the growth of *plant», 
and machinery* part of the fixed capital. However, among the 
different sources of power, the relative position of coal was 
declining but that of fuel oil and electricity was rising. 
Similarly, among the basic raw materials of the industry,, the 
relative position of bamboo was declining but that of waste 
paper, begaase and straw, etc,, was rising, 

The output structure of the industry was fairly stable j 
during the period 194^-64^ Printing and writing papers together : 
constituted about 65^ share in it and the remaining 35 $ share j 
went to the industrial papers such as wrapping papers and | 

paperboard. Profitability, judged on the basis of the percentage [ 
share of profit margin in the gross value of output, was quite 
impressive (11 to 205i&) upto the year 1959, but soon after, I 

beeause of the control on paper prices, it declined sharply to i 

,, i' 

around 6 to 7*5/^» ! 

In chapter 4, the objective was to analyze the demand | 
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for difftrtnt cattgories of paper and paperboard in India 
by fitting a set of econometric models covering the period 
to 1964-65. The analysis has been made with two 
ii Ittrnative consumption series for each category of paper 
and paperboard. The first series which we called by the 
name of *CMI;ASI consumption Series’ took into account the 
output of the entire industry (small scale sector as well as 
the large scale sector ) , but the second series which we called 
by the name of ’OTPS? ConsiMption Series* took into account 
the output of the large scale sector only. In the econometric 
analysis of the demand for paper and paperboard both the aeries 
gave similar rasultSi only the quantitative results obtained 
from the second series were found lower in magnitudes. 

The chapter has been divided into two parts. In the 
first parti wt have made a brief description of the historical 
trends in the p-owth of the consumption of paper and paperboard 
in India during tha period 1950-51 bo I964-65. From this 
dascriftion we have found an almost stable pattern of the 
dasiaad for paptr and paperboard in the country during the 
period under review. The cultural paper comprising of the 
printing and writing papers and newsprint, had a share of 
about 65^ la the total consumption of paper and paperboard. 

The remaining 35 ?^ share was of the industrial papers 
co«prl.ln* of th. w.PPlng ond other rarleti.. of p«p.r, and 
p«p.rbo.rd. Th. OToraU rata of grotith in the demand for 
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I>i.T-«r and paperboard, during the period 1950-51 to 1964-54, 

w«!t ^a3i* per year* 

In tht lecond part of the chapter, we have dealt 
with the estimation of a set of demand functions for different 
categorlta of paper and paperboard. Taking into consideration 
the characteristics of demand for paper and paperboard such a 
heterogeneity in terms of use, extremely low proportion of 
itf4 cost in the consumers* total expenditure, complementarily 
with other events and habitual nature of consumption, we 
have selected explanatory variables such as the national income 
or non-farm national income, number of students and prices of 
paper and paperboard, to fit the demand functions. From the 
preliminary estiAates of the demand functions, the price 
variables, as expected, were found insignificant except for 
newsprint* The naeber of students , was also found insignificant 
in most of the demand functions because of the multicollinearity 
arising from the high degree of correlation between it and the 
national income. On dropping the insignificant variables, viz,, 
the number of students and prices, we have made fresh 
estimates of the demand functions taking the national income 

'4 

or its variantf such as non-fam national income or permanent 
national income aa the sole explanatory variable depending 
upon the category of paper and paperboard. For newsprint, the 
demand waa taken aa a function ©f the national income and 
import price of the newsprint. The demand for other printing 
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and writing papers was taken as a function of the national 
income only and for industrial papers i.e. wrapping and 
miscellaneous varieties and paperboard, it was taken as a 
function of the non-farm income. On estimation, the demand 
functions for printing and writing papers, and newsprint 
were found logarithmic in shape revealing constant income 
elasticities of the order of 2.93 and 1.44 respectively for 
these two categories of paper and paperboard. The linear fits 
of the demand function for these categories of paper and 
paperboard were also found equally acceptable. In fact, from 
practical j^int of view, the difference between linear and 
logarithmic demand functions for printing and writing papers 
and newsprint was, almost, negligible. The forecasting 
performance of the linear fits was found better. Hence, we 
have accepted them as the best fits of the demand functions 
for these categories of paper and paperboard overlooking the 
marginal superiority of the log fits. 

The demand for the industrial papers comprising of 
the wrapping and miscellaneous papers and paperboard, was 
found to be a linear function of the non— farm national income. 
In other words, the marginal propensity of consumption of this 
category of paper and paperboard with respect to non-farm 
national income was fairly stable in India during the period 

1950-51 bo 1964-65* 

Taking into account the Fourth Five Year Plan 
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tsrgtts of growth in the national incotae and nonfarm natlonaS^ 
incoint, wt ha¥® projected the demand for different categories 
of papur and paperboard in the country for the year 1973-74 
through our estiniatea of the demand functions for them. Comparing 
the total projected demand for paper and paperboard with the 
production target fixed by the Planning Commission for this 
year, we find a shortage of about 100 thousand tonnes in the 
domestic supply. This implies that by the end of the Fourth 
Five fear Plan period, the country may face a big shortage of 
paper and paperboard if it is not met through imports from 
abrwid. 


In chapter 5i empirical estimates of the production 
functions hare been made for the Indian paper industry# The 
production function has been defined as an embodiment of the 
technology which gives the maximum output from a set of inputs 
that cooperate in varying proportions. It has four character- 
istics which describe the nature of the technology embodied in 
it. These are* (1) the ’'efficiency^} (2) the decree of 
returns to scale} (3) the factor intensity and (4) the elasticity 
of substitution between inputs mainly the capital and labour. 

All these characteristics are very much useful for empirical 
analyiis. The simplest form of the production function is 
known as the Cobb-i3ouglas production function. The CSS and the 
production functions are other two important types of the 
production function which are widely iised in the empirical 
analysis. Thase three types of the production function i.e# the 
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Uobb.D*y^lst, tht IIS tnd th« ?ES functions constitute 
torethcr « faaily. Their properties are similar except that 
the ''la ‘ticity of substitution varies in the VES production 
function, rtsiilns constant at any level in the GES production 
function and takes unitary value in the Gobb*Douglas production 
function. All the three ‘ pfoduetion functions satisfy the 
basic retjuireiaents of the neo-classical theory of production 
i.e. the marginal products of the inputs derived from them 
are positive and downward sloping over the relevant ranges 
of inputs and they are able to characterize any degree of 
returns to scale. 

c.mpirical estimates of the VES, the CIS and the 
Cob-Pouglas production functions have been made for the Indian 
paper induatry in pursuit of our objectives of measuring the 
iiaip*ae of returns to scale, the elasticity of substitution 
between capital and labour, the output elasticities of 
different factors of production and the technological progress 
in the induatry during the period 1949-1964. The results 
overwhelmingly show constant elasticity of substitution with 
unitary value for the industry* They are, thus, more in 
a|preament with the Cobb— iiouglas production function. Other 
results that we got from the empirical estimates of the 
production function for the industry are, constant returns to 
scale and almost negligibls technological progress (in Hicksian 
sensei in the industry during the period under rhview. The 
cutput elastleiti** of 
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b« of the ordir of O.64 and O.36 respectively* 

In chapter l>| we have mad© empirical estimates of 
th® cost functions which also revealed, the prevalence of 
the constant returns to scale in the industry during the 
period 1950-51 to 1964-65. Through the estimates of the cost 
functions I we were able to measure the effect of the changes 
in the input prices on total cost of production in the industry* 
The total cost of production was virtually inelastic with 
respect to prices of capital services, laboiur and fuel inputs. 
Only for the price of material input, the cost elasticity 
was found significantly high varying in magnitude between 
0,60 to 0*65, but from the fits in which the material price 
IndejE was taken as a representative of the prices of all other 
Inputs, the cost elasticity was found to be of the order of 
O.ftO to 0.90. 

The study suffered from some limitations. The major 
one was regarding the availability of good cpality data. j 

Particularly! the price indices used to deflate the variables 
were very much crude. Some important data aeries were not { 

available at all. The time series of literacy was one of them. I 

We have estimated the aggregate production and cost functions j 
for the industry. Such fits give us average results about the 
relevant pariweters such as degree of returns to scale and | 

elasticity of substitution, etc.* for all the fims operating ; 

1 ® the industry. If bhe production and cost functions are 



fitted for the individual firms, the result may be 
different. W# could not do so in this study because of 
the non-availability of firm wise data, ftrom the 
estimates of the aggregate production function, we failed 
to get satisfactory measurement of the technolcgical progress 
in the industry during the period under review. In fact, 
the capability of the aggregate production function to 
measure the technological progress is highly doubtful, the 
input-output approach is, probably, a better method to 
measure the technological progress^^an industry. We have 
given only a brief outline of the changes in the input- 
output structure. of the industry in chapter 3* the detailed 
analysis of the technological progress ming the input-output 
framework was, however, out of the scope of this study. On 
the whole, inspite of the limitations, the results of this 
study seem toW*airly acceptable^j 
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